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Forthcoming Events. 


Institute of British Foundrymen. 


DECEMBER 16. 
Sheffield and District Branch:—Ordinary meeting. 
Steels for Steel Castings,” Paper by W. West. 
Institution of Welding Engineers (Birmingham Branch) :- 
Ordinary meeting. ‘The Mechanical Properties of 
Weld Metal,” Paper by J. H. Paterson, D.Sc. 
DECEMBER 21. 
tion) :—Ordinary meeting. “ Drop-Forgin roced 
Paper by F. G. McNab, M.I PE. 
Institution of Welding PT (London Branch) : 
Ordinary meeting. ‘‘ The Essentials of Good Weid- 
ing,” Paper by A. G. Walker. 
American Specifications. II. 
We dealt in a recent issue with some of the 
differences between the British Standard Speci- 
fication 321—1928 for cast iron and the new 
American specifications adopted at the June 
meeting of the American Society for Testing 


Materials. The points of difference between the 
British and American specifications are of con- 
siderable interest. 

While both transverse and tensile tests 
specified, the tensile test is compulsory, whereas 
the transverse test is optional. In this country 
the reverse is the case. The American specifi- 
cation is comprehensive in that it covers seven 
classes of iron, compared with two in the B.S.I. 
321. The lowest class of the American group is 
roughly equivalent to B.S.1. grade C, and the 
next lowest class of the American group is 
roughly equivalent to B.S.I. grade A. The re- 
maining five groups rise progressively until the 
strongest metal has a tensile strength of 27 tons 
per sq. in. This in itself is a tribute to Ameri- 
can foundry practice, when a public specifying 
hody can put out for the benefit of users speci- 
fications which enable them to purchase regu- 
larly metal of this quality. 

The two smaller bars are identical in diameter 
and length with the British bars, and are tested 
at the same span. The largest bar, however, is 


are 


2 in. instead of 2.2 in. diameter, and is 27 in. 
long instead of 21 in. long. This permits it to 
be tested at 24-in. span instead of 18 in. It 


should also be noted that the British medium 
bar is intended for castings with the section 
between 3 in. and 2 in., the 2.2-in. bar being 
reserved for sections over this figure. The 
American 1.2-in. bar governs castings up to 
1.1-in. controlling section, and the 2-in. bar 
castings up to 2-in. controlling section. For 
castings over 2-in. section the large bar may be 
used, or, by mutual agreement, a larger test- 
har is possible. As is usual in American spec ‘i- 
fications, the conditions of moulding and run- 


ning and test-bar dimensions are very closely 
specified. 


The American specifications aim at subordi- 
nating chemical compositions to physical pro- 
perties, which is also the British attitude. By 
agreement, however, between maker and user, 
chemical elements may be specified. 

We think that all our readers concerned with 
the manufacture of ¢ astings to specification will 
be interested in examining these very complete 
specifications, and in the details of their simi- 
larities differences with the standard 
British specification. We may, in this connec- 
tion, pay a tribute to the perspicacity of those 


responsible for originating the basis of the 
British specification, whose work has been so 
signally vindicated by time. In view of the 


recent discussions on test-hars versus test- -pieces 
cut from the casting, the American specification 
is of singular significance. 


The Soda Ash Problem 
Re-Examined. 


Since the presentation of Mr. N. L. Evans’ 
Paper we have received from a prominent con- 
sulting engineer a dossier of literature of 
American origin on the subject of the use of 
soda ash in grey-iron foundry practice. In 
general the subject is taken no further—in fact 
not as far—as is disclosed by the British researeh 
work. There are, however, several points of real 
interest. For instance, data are submitted to 
show that in every case the Brinell hardness 
number wax lowered after treatment by soda 
ash. Another factor common to all tests is a 
lowering of the combined carbon content, even 
where there has been a loss in silicon. Whilst 
exceptions are shown, there does seem, as would 
be expected, that where really heavy manganese 
increases are shown, the sulphur reduction has — 
been heaviest. Two cases are worthy of quota- 


tion: one is an increase from 0.44 to 0.55 per 
cent. associated with a sulphur reduction of 
50 per cent., actually from 0.102 to 0.051 per 


cent., and the second an increase from 0.34 to 
0.39 per cent. manganese associated with a 
sulphur reduction from 0.105 to 0.054 per cent., 
or 49 per cent. The heaviest silicon loss shown 
is 0.17 per cent. when treating a 2.78 per cent. 
silicon iron, whilst the heaviest gain is 0.05 per 
cent. 

The results quoted were all derived from the 
Mathieson process, which involves the addition 
of the soda ash in block form in a receiver. We 
consider that we are right in assuming that 
soda ash is referred to in the documents because 
it is specifically mentioned as such in a patent 
specification accompanying them which covers a 
method for an application of soda ash utilising 
special furnace arrangements, although in the 
rest of the material examined a_ proprietary 
article is invariably cited. 

After re-reading Mr. Evans’ Paper and the 
discussion which ensued, we are now convinced 
that much more work requires to be done to 
correlate the balance of the composition with 
the sulphur reduction and to establish the 
effectiveness of this reduction in relation to tem- 
perature, time and refractories. Moreover, it 
has still to be proved whether the reactions in- 
volved are endo- or exothermic. The American 
experiments show increased “ life,”’ but “ life” 
is not synonymous with temperature. 
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The Speedy Moisture Tester. 


When Mr. Cooper, of Robson 
Limited, 47, Coniscliffe Road, Darlington, 
called on us to demonstrate a new type of 
moisture tester, we were impressed with the 
extreme utility of such an apparatus as a check 
on the moisture content of sand in continuous 
casting plants. In quite a number of these a 
man is engaged virtually continuously in ascer- 
taining the moisture content by feel. The 
apparatus, which itself strongly reminds one of 
a vacuum flask, is shown in Figs. 1 and 2. 
This and the auxiliary apparatus is neatly 
packed in a wooden attaché case. To make a 
test (in our case it was ordinary blotting paper) 
a balance is placed in the vertical position by 
operating two catches, when a standard quantity 
of the material to be tested is accurately weighed 
out. This sample is introduced into the tester, 
together with a measured quantity of the 
absorbent provided of the calcium carbide type. 
For this the suppliers have thoughtfully enclosed 
a small ladle. The absorbent is not placed 
directly into the tester but in the cap. Then 
place the instrument in the horizontal position, 
bring the stirrup over the cap; screw up tightly 
and shake. This method of introduction is 
obviously essential, as no mixing must take 
place until the apparatus has been assembled. 


Refractories, 


Fies. 1 anp 2.—SHow THE APPARATUS AND 


After shaking, the instrument is turned base 
uppermost and a reading is taken and noted. 
This is repeated until a constant figure is noted. 
The tester must be carefully brushed out and 
the cap replaced after each test. We are 
obviously unable to say with what accuracy the 
instrument reads. It is, however, the easiest 
thing in the world to construct a correction 
graph, to take care of climatic conditions and 


any other factor capable of introducing a 
variable. So far as routine sand testing is 
concerned, the results would be comparative 


and permit of a control of moisture content in 
the easiest, quickest and cheapest manner ever 
made available to the industry. 

Since writing the above we have had the bene- 
fit of a talk with a user, and we find that more 
than one pattern is available, with dials read- 
ing 1 to 10, 1 to 20, 1 to 30 and so on. 


FOUNDRY TRADE JOURNAL. 


Largest Centrifugally-Cast Bronze 
Wheel Ever Made. 


The attached photograph shows what we be- 
lieve to be the largest centrifugal bronze gear 
casting yet made. This casting, which is of 
‘Taurus bronze, weighs 2,016 Ibs. as cast, and is 
the blank for a worm wheel destined to operate 
a swing bridge. This blank is the largest cast 
on the latest David Brown centrifugal casting 
machine, designed to make available to all users 
of large industrial worm gears, bronze of the 


Fic. 


1.—TuHrE LarGest CENTRIFUGALLY-CAST 
BRONZE CASTING EVER MADE. 


same physical properties as are used for the 


rear axle worm drives of road vehicles. The 
casting, which is 57.5 in. in outside diameter 


and 6.25 in. by 7 in. in section, has the follow- 
ing composition and approximate physical 


properties 


THE MOISTURE-READING at ITs Base. 


Composition.—Copper, 86.8; tin, 12.4; phos- 
phorus, 0.3; and nickel, 0.35 per cent. 

Physical Properties.—Yield point, 13.0 tons 
per sq. in.; maximum stress, 18.4 tons per sq. 
in.; elongation on 2 in., 11 per cent.; Brinell 
hardness (1,000-kg. 10-mm. ball), 94; Izod im- 
pact (20-mm. by 20-mm. notched), 48 ft.-lbs. ; 
density (corrected), 8.72. 

The physical properties given, it should be 
noted, are those from a wheel of similar dimen- 
sions cut up for physical tests, and should not 
be confused with figures usually given obtained 
on loose test-bars. 


THe British (Guest Keen Batpwins) Iron 
Sree: Company, Liurrep, have removed their head 
office from East Moor Works, Cardiff. to their 
Port Talbot Works as from December 2. 


DECEMBER 15, 1932 


Random Shots. 


A correspondent, writing from Newcastle. has 
uddressed the following remarks to ‘ Marks. 
man *’?:—** Your experience in dreamland with 
a mammoth testing machine was of particular 
interest, because quite recently I had a_ very 
similar experience, although in this case it was 
an extraordinarily big lorry that was concerned, 
and not a testing machine. I was motoring 
along the Cambridge Road late one night, at a 
speed of nearly 40 miles an hour, when T began 
to overtake this lorry. It was not travelling at 
more than 18 miles an hour, but, believe me. 
it took just twenty minutes for me to show the 
lorry driver my rear light. [ am not very good 
at mathematics, but L think it will be agreed 
that if vou multiply 22 miles by one-third, that 
will give vou the length of the lorry in miles, 
Incidentally, may [ state that I am a prominent 
member of the National Temperance Society.” 

* * * 
not whether it is the 
spirit of local patriotism at work that causes 
him to look forward to the London Branch 
dinner just a little more eagerly than to those 
of the other sections of the Institute. Probably 
it is. This vear the dinner came to a_ close 
earlier in the evening than is usual, but that. 
of course, did not mean that the company dis- 
persed with the same promptitude. 

* * 


Marksman” is sure 


The wittiest speech of the evening was that 
of Mr. Kain, proposing the toast ‘‘ The Guests.’ 
Better than ‘‘ Marksman" to dwell on it for 
vou must await publication. But Mr. Kain told 
a story which, since reporters take rest pauses 
while stories are told, figures not in the official 
account. It concerns two men, one with dog. 
the 


walking along street. The dog owner 
enlarged upon his love of dogs. * Do you 
know,”’ he said, ‘‘ Ud like to have a dog ot 


every breed? ’’ His friend looked down at the 
canine at their feet. ‘ Surely.’’ he said, 
‘vou've got them already.” 

One of the features of the dinner, for several 
vears now, is the menu. The artist responsible 
for it this vear deserves a word of praise, espe- 
cially for the front-page design. Delightful 
touch is the thermometer attached precariously 
to the cupola by a phallic nail! 

% 

fu what a characteristic stvle the popular daily 
Press dealt with the meeting held at Imperial 
Chemical House in connection with the Paper 
on the soda ash treatment of cast iron. The 
opening paragraph in one newspaper, for in- 
stance, reads thus: ‘‘ A British scientist has 
invented a method of manufacturing cast iron 
which, it is claimed, will save industry thousands 
of pounds a vear.’’ And ‘‘ the latest details of 
the discovery were disclosed to distinguished 
industrialists and scientists at the Imperial 
Chemical Industries headquarters.’’ This refer- 
ence naturally extends to those members of the 
Institute of British Foundrymen and of the 
British Cast Tron Research Association who were 
present when the disclosure was made. 

MarkKsMAN. 


Correspondence. 
Special Brasses. 

To the Editor of Tae Founpry Trave Journal. 

Sir,—I note that in Fig. 3 of your contribu- 
tion headed ‘‘ A Simplified Method of Manu- 
facturing Special Brasses,’’ on page 299 of THE 
Founpry Trape Journat for November 17, 1932, 
you mention that the torsion angles are in 
degrees.. Please allow me to call your attention 
upon the fact that, according to Mr. Le Thomas, 
the diagram as established by him was for tor- 
sion angles in grades and not in degrees.— 
Yours, ete., L.-J. Gouttrer. 

30, Rue des Dames, Paris. 

December 12, 1932. 
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Efficient Casting Design.—II.* 


By F. C. Edwards. 


The importance of considering the foundry 
point of view from the earliest stages ot design 
is shown by Figs. 10 and 11. The sketches show 
alternative designs, as moulded, of bridge- 
side castings, which carry, as their main 
function, bearing brackets, *‘ L,’’ enclosed in a 
central pocket. The front plates are shown torn 
away, the better to illustrate the job. The top 
of the plate, ‘‘ M,’’ forms the mould-joint level, 
with the ribs downwards in the mould. 

Now although it is quite immaterial to the 
service requirements of the casting as to which 
side of the job the pocket opens out in relation 
to the ribs, it is a very material matter to the 
foundry. With the back of the pocket rising 
from the plate, as shown at ‘‘N,”’ Fig. 10, a 
deep, top-part box is required in moulding the 
job. This means, of course, that extra work 
is involved in ramming and liftering the mould 


Fic. 


10.—SHowsS THE BACK OF THE 
POCKET RISING FROM THE PLATE 
AT N, NECESSITATING A DEEP TOP- 
PART Box MOovULpING. 


compared with that of the design as seen in 
Fig. 11. In the latter case, if one excepts a 
very shallow core-print (some moulders would 
prefer no core-print whatever), for positioning 
the core, the joint is quite flat and so providing 
the ‘‘ moulder’s ideal.”’ 

With the pocket projecting from the same 
side of the pattern as the ribs—shown at ‘‘ P,”’ 
Fig. 11—it is moulded in the bottom-part box. 
Here it has no terrors for the moulder. It calls 
for no expensive top-part box, and the time 
saved in moulding, as compared with that with 
the design shown in Fig. 10, may easily amount 
to 25 per cent. The pocket core, instead of 
being anchored down in the bottom of the 


Fic. 11.—SHows THAT THE PockKET. 
PROJECTING FROM THE SAME SIDE 
OF THE PATTERN AS THE RIBS IS 
MOULDED IN THE BOTTOM-PART 
Box. 


mould, as in the case of Fig. 10, may either be 
secured to the bars in the top box or, prefer- 
ably, supported on chaplets. This support, it 
may be observed, is actually more reliable than 
the bottom anchorage referred to, for the core 
now takes a ‘‘ bearing,’’ i.e., direct contact is 
made on the top surface of the mould, and is, 
consequently, exempt from the danger of 
“ floating ’’ by the hydrostatic upward pressure 
of the molten metal as the job is poured. 


The Design of Bearing Plates. 

where the service requirements of a 
casting rule out a flat joint, there is usually 
ample scope in the general contour and details 
of a component for the draftsman to display 
his knowledge of foundry technique. Compare, 
for example, the design of the bearing plate 
shown in Fig. 12 with that of Fig. 13. It 


Even 


* “ Efficient Casting Design. 


of September 15 


I." was published in our issu® 


job must be cast ; for the rule is: “ 


should be noted that the plain surface of the 
casting is required to machine up _ perfectly 
clean. This, of course, determines the way the 
machined 
surfaces downwards.” 


Fic. 


12.—Suows tHE VerRTICAL INSIDE 

FLANGES, THE SQUARE PROJECTING 
BEARINGS AND THE SQUARE oUT- 
SIDE FLANGES NECESSITATES GREAT 
CARE IN MOULDING. 


Both these designs equally satisfy service re- 
quirements. But no moulder would work off the 
pattern as made to Fig. 12 if one made as 
Fig. 13 were available. The vertical inside 
flanges and the square, projecting bearings, ‘‘Q,” 


Cis. 


ACHINED U 


Fic. THE TAPER ON 
THE LIGHTENING CoRES AND 
FLANGES, THUS FACILITATING 
MovLpinc. 


would almost certainly result in mould disturb- 
ance as the top-half box was being lifted off the 
pattern. Similarly, the outside of the flange, ‘“‘R,”’ 
being perfectly square, would require a super- 
steady hand to prevent the edges of the mould 
from breaking down as the pattern was with- 


N 


Fic. 14.—Snows THE 


Seuare Lues 
JUTTING OUT FROM THE SQUARE 
SIDES 


OF THE CASTINGS, THE 
Section or LvG BEING 
SHOWN at V. 
drawn—and a damaged mould can never be 


repaired to equal one that is left intact by the 
pattern. Incidentally, the taper on the lighten- 
ing cores, ‘‘ U,”’ could be utilised to assist the 
coremaker, as well as promoting easy and safe 
insertion of the cores. 
Design and Appearance. 

Efficient design from the foundry point of 

view, moreover, need not militate against that 


Fic. 


15.—SHOWS THE STRONG BUILT-IN 
Lve anp GENEROUS TAPER. 


important commercial asset—appearance. Con- 
sider, for instance, Figs. 14 and 15, which illus- 
trate different methods of anchoring bedplates. 
In Fig. 14 the well-known lugs are seen jutting 
out from the all-too-square sides of the casting. 


363 


A section through the side and lug is shown at 
“V."" Such projections—to one whose eyes have 
not become completely accustomed to their 
presence—naturally suggest that the drafts- 
man overlooked the necessity of securing the 
bedplate in position until the general design 
was complete. 

With the design as in Fig. 15, however, the 
strong, built-in lug and generous taper—shown 
in section at ‘‘ W’’—clearly bespeaks not only an 
early consideration of the essential purpose of 
the component, but also a knowledge of foundry 
requirements. It should be noted that as bed- 
plates, almost invariably, are moulded hollow- 
side upwards (to ensure clean, machined 
surfaces), the interior mould has to be carried 
in the top box. Splayed sides, therefore, from 
the moulder’s point of view, at least, materially 
enhance the beauty of t’ is type of casting. For 
strength, of course, the projecting lug cannot 
compare with the built-in variety. In the latter 


Fic. 16.—SnHows tHe Lower EnNp or a 
TALL Stranparp. “THE Sipe Lvueés 
WOULD NOT MOULD UNLESS THE 


LOWER ONES WERE LEFT LOOSE. 
case the stress is carried by the full 
the casting. Such anchorage may be 
as shock-proof. 

It should also be borne in mind that the lug, 
from the moment of its formation, is exposed 
(as an unavoidable concomitant of its position on 
the bedplate) to the various weakening influences 
which operate separately or in combination at 
the top of every casting. Here, if anywhere, 
one expects to find the displaced portions of the 
mould; here, the trapped gases congregate to 
form porosity; and here stray scum finds a 


\} 


depth of 
regarded 


17.—SHows THE IMPROVEMENT 


Fic. 
IN MAKING THE LEGS AS SEPARATE 
CasTINGs THAN CASTING THE LEGS 
ON. 


resting place. And, since the lug is invariably 
much heavier in section than the adjoining wall 
of metal, one must expect some degree of 
shrinkage stress to be present as a potential 
‘last straw’ in case the lug is subjected to 
severe shock-stress. In the traditional method 
shown in Fig. 14, the bolt might be regarded 
as merely holding down the lug; in Fig. 15 there 
is a definite relationship between purpose and 
design: the bolt anchors the bedplate. 


Positioning Holding Down Lugs. 

Where holding-down lugs have, of necessity, 
to project from the sides of a casting, they 
should be located, if possible, on the top and 
bottom, and not on the sides of the casting, as 

(Concluded on page 364.) 
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Basic-Bessemer Process. 


RECENT INVESTIGATION IN GERMANY. 


In a recent communication from the Kaiser 
Wilhelm Institute, F. Koérser and G. THan- 
HEISER gave particulars of an investigation of 
the behaviour of the most important elements, 
other than iron, during the converter run, and 
of the occurrences during the deoxidation of 
basic-Bessemer steel. The samples were taken 
from the converter in the shortest possible time 
not to interfere much with the progress of the 
heat. The samples of steel and slag were rapidly 
quenched to avoid as much as possible any 
change in the composition after taking the 
sample. Eight heats in all were examined, 
these being made at the August-Thyssen Steel- 
works of the Vereinigte Stahlwerke A.-G., at 
Hamborn. The investigation of the progress of 
the heat in the converter established that great 
changes in the concentration of manganese, 
phosphorus, sulphur, oxygen and nitrogen took 
place within very narrow time limits during the 
period of the blow. The cause for these changes 
was found in the sudden alteration of the slag 
from acid to basic. These changes were indi- 
cated in the reduction of the Kyp value from 
about 1,000 to 200 during the same period. 
Based on the results of the investigation it is 
possible to give a complete picture of the course 
of the metallurgical reactions in the converter. 

The question of the dependence of the man- 
ganese equilibrium on the temperature was 
examined qualitatively. The nitrogen content of 
the last sample taken before the addition of man- 
ganese was used as a measure of the tempera- 
ture. It was found that the Kypn values were 
lower, the higher the nitrogen content of the 
samples. Since the absorption of nitrogen is 
favoured by the circumstances which cause an in- 
crease in the temperature of the bath, the con- 
clusion can be drawn that in the basic-Bessemer 
process the Kn values would fall with rising 
temperature. The high oxygen contents of the 
bath during the blow and the comparatively low 
content of ferrous oxide in the slags show that 
the bath of steel is richer in oxygen than corre- 
sponds to the distribution of oxygen between the 
bath and the slag. The continuous formation of 
ferrous oxide during the blowing of the air into 
the converter is to be regarded as the cause of 
this phenomenon, by reason of which the deter- 
mining factor for the oxygen content of the bath 
is a higher oxygen content of the whole system 
than corresponds to that of the slag. 


A ferro-manganese with 45 to 50 per cent. Mn 
was used in the investigation of the progress of 
deoxidation ; it was put into the converter either 
cold or hot. In two cases deoxidation was 
effected by liquid ferro-manganese in the ladle. 
Samples were taken before and after the addi- 
tion of ferro-manganese, during the tilting and 
after the casting of the second and fifth ingots. 
In addition the oxygen content of sample billets 
from the centre of the second and fifth ingots 
was determined. It was shown that the oxygen 
content of the liquid bath was lowered by the 
addition of ferro-manganese. The reduction in 
the oxygen was influenced by the condition of 
the ferro-manganese (cold, heated to red-hot, or 
liquid), and by the time which had elapsed be- 
fore taking the sample. In general, the deoxidis- 
ing effect in the vessel is appreciably greater 
with heated ferro-manganese than with cold. 
The condition of the ferro-manganese used for 
deoxidation was also found to have a zreat in- 
fluence on the oxygen in the finished steel. In 
the four heats treated with cold ferro-manganese 
the oxygen was between 0.022 per cent. and a 
maximum of 0.035 per cent. The lowest oxygen 
contents were obtained by the use of red-hot 
ferro-manganese (0.017 to 0.020 per cent. O,). 
The heats finished by the addition of liquid 
ferro-manganese in the ladle occupied an inter- 
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mediate position, the oxygen being from 0.024 
to 0.029 per cent. In regard to that, it is 
pointed out that the time available for the 
action of the liquid ferro-manganese was much 
shorter than in the other two series of tests, 
and the opinion expressed that, given equal 
time, the addition of liquid ferro-manganese 
would show better results. 


The oxygen content of the samples of the 
worked steels was in every case much lower than 
that corresponding to the liquid steel as given 
by the rapidly-solidified spoon samples. An ex- 
planation of this can be given by means of the 
deoxidation diagram worked out by F. Kérber 
and W. Oelsen. Microscopic examination 
showed that the form in which the deoxidation 
products separated out agreed with that to be 
expected from the deoxidation diagram. As 
already mentioned, it was pointed out that an 
alteration can be made in the oxygen content 
of the finished product by the different methods 
of adding ferro-manganese. In order to test 
whether this caused any alteration in the 
mechanical properties of the material, the yield 
point, ultimate strength, elongation, reduction 
of area and impact strength were determined on 
sample billets from the middle of the second and 
fifth ingots from six heats. The test results 
were within the experimental limits of error for 
all the heats. Accordingly no effect of oxygen 
on the mechanical properties could be recognised 
in this investigation, in spite of the compara- 
tively wide range, from 0.017 to 0.035 per cent. 
oxygen. 

Determinations of the oxygen in sample billets 
from the bottom, centre and top of ingots from 
two heats showed that the oxygen segregation 
can be very marked in basic-Bessemer-steel in- 
gots. The highest oxygen figures were given by 
the samples from the bottom of the ingot. In 
one heat the billets from the middle of the ingot 
had a higher oxygen content than those from 
the top; in the other heat the reverse held good. 
Differences were also found in the mechanical 
properties of the samples of finished steel from 
the various portions of the ingot. The yield 
point and ultimate strength were lowest in all 
the test-pieces from the bottom of the ingots, 


the elongation and reduction of area being 
highest for these. The values obtained from 


the notched-bar impact tests showed no conclu- 
sive connection with the position of the test- 
piece in the ingot. 


Commemoration in France. 


On December 5 there took place at Paris an in- 
teresting ceremony which was organised by the 
Société des Ingenieurs Civils de France in com- 
memoration of the Fiftieth Anniversary of the in- 
troduction into France of the Basic process of steel- 
making, universally known on the Continent as the 
Thomas process, so named after its principal 
inventor. In response to a special invitation from 
Prof. Portevin to the Iron and Steel Institute of 
Great Britain to send a delegation, Colonel Sir 
Charles Wright, Bt., K.B.E., C.B. (President), Mr. 
F. W. Harbord, C.B.E. (Past-President), and Mr. 
G. C. Lloyd (Secretary) attended the celebrations. 


Before the official proceedings began, Mr. Albert 
Lebrun (President of the Republic) received the 
British delegates in private audience at the Elysée, 
and extended to them a most cordial and friendly 
welcome in the name of the French Republic. The 
President of the Republic further honoured the 
proceedings by presiding afterwards at the cere- 
monial meeting of the Society of Civil Engineers of 
France, at which addresses were successively pre- 
sented by the following: Dr. L. Guillet (‘ History 
of the Basic Process’’). Mr. P. Pierard (‘‘ Basic 
Process in the Converter ’’), Mr. L. Baclé The 


Basic Process in the Open-Hearth’’). Mr. E. 
Mathieu (‘‘ The Basic Process in the Electric Fur- 
nace ’’), Mr. L. Crussard (‘‘ The Iron-Ore District 


of Lorraine ’’). 

The French organisers of the arrangements were 
particularly delighted to welcome Mrs. Thompson. 
sister of the late Sidney Thomas, who, in company 
of her son, Sidney Thompson, had made the journey 
to Paris with the special object of being present at 
the ceremony in honour of her brother. 


- single, 
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Efficient Casting Design.—II. 
(Concluded from page 363.) 


moulded. An example is seen in Fig. 16, which 
represents the lower end of a tall standard. 
Here the side lugs—shown dotted in the sketch— 
would not mould unless the lower lugs were left 
loose (to be drawn into the mould after the 
removal of the pattern), or a core emploved to 
form the space between the lugs. Hither of 
these alternatives, of course, entail extra work 
for the moulder as compared with the design 
where the lugs are located on the top and 
bottom of the job. A very material dis. 
advantage in forming such an exposed part of 
the casting with cores is that it is difficult, in 
practice, to secure a perfect joint where the dry- 
sand core adjoins the green-sand mould, and the 
casting, as a consequence, is found to be more 
or less unsightly. 

In these days of universal machining opera- 
tions there is seldom any justification for com- 


bining in one casting members that cause 
moulding complications. The addition of a 


projecting limb—simple, perhaps, in 
itself—imay easily convert a straight production 
job into one of the ‘‘ exhibition ’’ variety. Not 
only do such complications demand a_ higher 
standard of craftsmanship for their production, 
but they usually necessitate larger moulding 
boxes and expensive tackle. 


Design of Frame Casting. 

Consider, for example, the case of a large 
table, or frame casting with comparatively deep 
legs, as seen in Fig. 17. It is infinitely prefer- 
able, from the foundry point of view, to make 


the legs as separate castings, as shown at 


‘“X.’’ The frame is then provided with facings, 
‘““Y¥,” for the reception of the legs. To cast 


the legs on, as at ‘‘ Z,’’ requires a much deeper 
moulding box, and involves a great deal more 
work in ramming. The risk of scrap is also 
increased. Founders must ever keep in mind, 
too, that the rule, ‘‘ machined surfaces down- 
ward,’”’ compels the moulder to carry these deep 
legs in the top-part box. And, finally, there is 
the possibility that, in case of breakage or one 
or more of the legs in transit or in service, a 
complete table would be required, whereas, with 
the separate-leg design, one or more inexpensive 
leg castings could be forwarded to site to make 
good the damage. 


Iron and Steel Production. 


The National Federation of Iron and Steel 
Manufacturers, in their Statistical Bulletin for 
October, state that production of pig-iron in 
October amounted to 275,600 tons, compared with 
260,400 tons in September; allowing for the 
extra working day production in October was 
thus at a slightly higher daily rate. There 
were 59 furnaces in blast at the end of the 
month, the same as at the beginning. Steel 
production was fairly well maintained and 
amounted to 439,800 tons, compared with 430,300 
tons in September. According to returns from 
150 firms employing 80,916 workpeople, the 
average weekly earnings per head in September 
amounted to £2 l4s., compared with £2 1ls. in 
August and £2 13s. 6d. in July. 


THE LARGEST TRANSFORMER for the national elec- 
tricity grid,’ which has been made by Messi. 
Ferranti, Limited. was transported recently by the 
London Midland & Scottish Railway Company from 
Messrs. Ferranti’s Hollinwood works, Manchester, to 
Liverpool, where it will be placed in the Central 
Electricity Board’s sub-station adjoining the new 
Clarence Dock Power Station of Liverpool Corpora- 
tion. The transformer, which is the first of an 
order of two, weighs 100 tons. 
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Contraction, Distortion and Camber in Grey- 
Iron Castings. 


A PRACTICAL DISCUSSION. 


At the November meeting of the Lancashire 
Branch, the Branch-President, Mr. E. Flower, 
in the chair, Mr. E. Lonepen presented his 
Paper, *‘ Contraction, Distortion and Camber 
in Grey-lron Castings,” which was originally 
read at the Newcastle Conference. It appeared 
in our issue of July 7, 1932, page 3. 

Mr. S. G. SMitrH opened the discussion, and 
said that, after both reading and hearing the 
Paper, one could form some idea of the import- 
ance of camber, distortion and warping of grey- 
iron castings during cooling, for, as pointed out, 
the man in the foundry was left entirely on his 
own. The engineer, designer, draughtsman or 
metallurgist could give him no help or enlighten- 
ment how to produce a casting true to pattern. 

The causes of cambering and distortion were 
obscure; the laws underlying and operating were 
difficult to understand, owing chiefly to the com- 
plexity of such variable occurrences with little 
knowledge ot balance and stress in relation to 
thickness or equilibrium. No definite rule could 
he followed to counteract the cooling and de- 
formity of grey-iron castings, except data 
obtained by experience. A casting liable to cool- 
ing deformity must be considered separately 
upon its own merits. For thin repeat work it 
was better, where necessary and practicable, to 
build the camber in the pattern than to deform 
the pattern to obtain the desired result. Some 
years ago he used to make segments 14 ft. long, 
ranging from about 2 in. to an inch of metal. 
In that case the patternmakers’ skill did enter, 
sometimes building the camber into the turning- 
over board. Then he built the pattern on the 
hoard. These castings were only 10 or 12 in. 
wide, according to the barrel which was to be 
made. In spite of that, there were variations 
in those cases, simply due to the men not laying 
the turnover board down properly, levelling and 
taking the winding out of it. When ordinary 
precautions were carried out, the camber worked 
very successfully. He had seen the men some- 
times, when they had known the casting was 
cambering too much, put weights on it to press 
down the ends. That was a very undesirable 
thing to do, because, as soon as the weights 
were lifted, the ends bent upwards. The camber 
was built into the board, and then followed the 
natural course during cooling, that is, providing 
ordinary moulding methods were carried out. 
An article on ‘‘ Properties of Cast Iron,” which 
included camber to some extent, was published 
in THe Founpry Trapve Journay in April, 1914, 
pages 208 to 212. That article referred to stay- 
ing, clamping and weighting the casting when 
cooling as an undesirable and uncertain method. 
It was mot fair, verv often, for a moulder to 
receive a pattern and be expected to produce a 
casting true to shape with no kind of intimation 
how he was to do it. 

In a certain foundry they were casting a bed- 
plate about 10 ft. long and 4 ft. or 5 ft. wide, 
with a thickness of about 2 in. metal. The 
moulders found they were cambering up endwise 
und there was a difficulty in the machine shop. 
The foreman instructed the man to bend the 
end of the pattern down. Whilst it was not a 
desirable thing to do, he had to stress the pattern 
and get the ends down. The top-box part, which 
was a flat back excepting for the camber forced 
into the pattern, was rammed and lifted off. 
That was carried out fairly to instructions, but 
something else happened afterwards that was not 
to instructions. He finished off and cast it, and 
the foreman fully expected to see a true casting 
coming out to pattern, but was disappointed. 
He found the finished casting was still as bad as 


the one before. He said to the man, ‘* How did 
you finish that mould?" The man replied that 
he just strickled off the top level. Naturally 
the camber allowance was taken out of it; he 
defeated his own end. 

Mr. Longden referred to a fracture or a tear 
on the large riser. He had had experience of 
that in a flywheel when the two feeding heads 
had been put on opposite sides. It was the 
ordinary straight-arm flywheel weighing about 
10 tons, which gave underneath the risers tears 
or hot rips. He had to solve the problem the 
hest way he could and he spent a day or two 
considering the matter and tried different things. 
It had the appearance of a draw, but they found 
ultimately it was not a draw: it was simply 
because the head was fastened, not between 
boxed bars but between bars which formed a 
core-iron in this flywheel. When the head was 
jammed between these two bars of the core-iron 
it could not contract, and underneath being in 
a semi-liquid state, as the ordinary contraction 
came on it was held tight and just opened out a 
little, as Mr. Longden discovered, when it was 
being machined. He had given particulars of 
that in an article which he contributed to THe 
Founpry Trade Jovrnat on May 25, 1922. 

He was interested in a plate cracking referred 
to by Mr. Longden. That was not an uncommon 
event. He would not go as far as Mr. Longden 
did and say it was a precipitation of carbon 
that caused the break; he had not sufficiently 
studied the question, but what he did know was 
that the casting, whenever it was poured, was 
not sufficiently covered with sand to assist 
uniform cooling. Also there was no allowance 
for expansion and contraction that occurred in 
the general cooling of the casting. He attri- 
buted splits and cracks to non-uniform cooling 
contraction far more than he did to precipitation 
of carbon during cooling. 


Stability of Crystal Grain in New Castings. 


At one time he disbelieved this theory but 
as the vears went by he became convinced thoi 
there was some truth in it) that grain crystal- 
lisation was not at rest in a new casting, that 
castings did become distorted after they reached 
and passed through the machine shop. He had 
in mind the assembling of some large turhine 
evlinders which were probably 40 tons in weight 
or more. When it was assembled and jointed 
they could not get the top and bottom halves 
to withstand the pressure test. That casting 
had probably been machined on the joint surface 
some three or four months. Although it «was 
strongly bolted together with heavy bolts about 
three or four inches pitch around the whole 
joint surface area they could not get it to with- 
stand the test. They had to put it on the 
planer again and machine the whole surface; 
afterwards the test was quite satisfactory. 
This is not an isolated case, and it is commonly 
understood in some machine shops, that, where 
large srea true surfaces are required, it is wise 
to rough-machine and then allow the casting to 
stand awhile before finishing off. 

Mr. A. BearpsHaw agreed with the suggestion 
that these things could be reduced to a scientific 
basis. It was necessary to cut out the old rule- 
of-thumb methods of testing and reduce them 
to a sound scientific logical basis, as Mr. Longden 
was doing. Apparently the author made exten- 


sive use of denseners. Had he examined the 
effect, from a stress point of view, of the exces- 
sive use of denseners on these castings ? 


Mr. S. G. Smitu asked whether in the chart 
where the amount of camber required as given, 
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how does one differentiate when the camber in 
the middle is upwards or downwards? As 
stated, sometimes it is one way and sometimes 
it is the other way, according to length, thick- 
ness and design. Mr. Lonepen: That 
chart does not explain that. Mr. MakemMson 
said Mr. Longden in his Paper referred 
to the specific gravity of cold iron being 
less than that of molten iron, his conclusion 
being based upon the fact that a piece of cast 
iron floated on the surface of molten cast iron. 
In the discussion at the Newcastle Conference, 
a speaker suggested that this phenomenon might 
be due to surface tension of the molten metal. 
Was Mr. Longden still of opinion that the 
specific gravity of the cold iron was less, or did 
he think there was anything in the surface 
tension theory? 


Temperature and Camber. 

Mr. J. 8S. G. Primrose said that one point 
Mr. Longden mentioned, but had not put into 
the Paper, was the important fact that the 
amount of camber varied with the temperature 
of the metal when it went into the mould. That 
Was quite new to most of them, and had an im- 
portant bearing upon the need of superheating 
grey iron for castings. It was said that by 
raising the temperature of the metal only 50 
deg., Mr. Longden had been able practically to 
halve the amount of camber. Would it not be 
possible, by going a little higher, further to 
lessen the amount of camber, and perhaps arrive 
at such a temperature that the camber almost 
completely disappeared? The chart in Fig. 1 
which Mr. Longden had put before them de- 
wanded a good deal of study. He would like to 
see it taken as the basis of other graphs put in 
another way, so that they would he able to get 
into them what were five distinct variables 
crowded inte one. Tt was very difficult to get five 
variables to show simultaneously on one plane 
surface, one really needed to get a four dimen- 
sioned space to do so, and most people could 
only think in three dimensions He agreed with 
Mr. Smith that if they could get numerical 
values for camber properly put in such a way 
that they could scale them off on the chart, they 
would have taken a great step towards 
solving many of the problems of camber allow- 
ances which Mr. Longden had shown to them. 
Had he considered the use of what was known as 
a “ Nomograph ” in which by placing the several 
scales at suitable distances and inclinations one 
could make use of all five variables? Mr. 
Makemson had raised a very important point 
which scientific tests had shown to be due to a 
lowering of the specific gravity of grey iron by 
the precipitation of graphite as the liquid metal 
solidified. The specific gravity of the graphite 
which came out of solution was so much less than 
that of the iron in which it oceupied space other- 
wise taken up by the iron, that the density was 
lowered and the solid floated on the liquid iron. 


very 


The Branca-Presipent (Mr. Ellis Flower) said 
he would like Mr. Longden to answer this ques- 
tion, which was based purely on supposition. 
ly two beds, 25 ft. long, are cast off the same 
pattern, one bed is made with a cinder bed 
6 in. deep, and the second bed is made with a 
cinder bed 3 ft. deep, or any abnormal depth, 
let it be thoroughly understood that no one 
would be so foolish as to put a 3-ft. bed under 
a job of this description in actual practice. 
What was Mr. Longden’s opinion as to the 
difference, either in camber allowance or in the 
distortion of the two hypothetical castings? Pre- 
suming that Mr. Longden would say that on the 
hed cast with an abnormal cinder bed under it 
the distortion would be abnormal, could one 
postulate that the suspension effect of a cinder 
bed under a large casting had any determining 
effect on distortion? He had held the opinion 
for some considerable time that this is so, both in 
theory and in practice. If this were a correct 
deduction, what would be the difference in the 
camber allowance of the two respective beds, 
where one had a cinder bed under it and the 
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other had no cinder bed at all. In a certain 
foundry a bed 20 ft. long was made under the 
system of cinder beds, which, of course, is the 
usual practice; approximately half an inch of 
cumber was allowed, and even then the casting 
had to be straightened during the process of 
machining. In another foundry where they did 
not adopt the system of cinder beds, the same 
job was made without a cinder bed, and without 
any camber allowance whatever, and the casting 
‘aine out of the sand perfectly straight. This 
seemed to prove that the suspension of the metal 
on the cinder bed was a great determining factor 
on the distortion that was created on this class of 
casting. 

Mr. J. Masters, referring to the case of a 
rack casting shown as having the legs distorted 
or not in conformity with the contraction ratio 
to the top, asked whether, when making that 
casting, did Mr. Longden take any precautions, 
in between the rack standards, to allow for a 
quicker cooling than at the top? In castings of 
a similar nature he had seen instances where a 
channel was made from the core to allow the air 
to circulate clean through the core after it had 
been cast. hat negatived the latent heat re- 
tained in the core and gave it an even rate of 
cooling. To his mind quite an amount of camber 
was due to the resistance of the cores and the 
construction of the cores. A considerable amount 
of heat could be retained in any casting if the 
cores were not of a sufficiently permeable nature 
to allow the heat to get away fairly easily. 


Ladles and Ingates. 

Mr. A. PuHiiiips said one of the slides showed 
four bars cast together, from } to 1 in. in thick- 
ness, and chemical analysis stated only one figure 
for combined carbon. Was this not a little mis- 
leading, and would it not be better to state only 
total carbon? If those bars were analysed, the 
j-in. bar would give a higher combined carbon 
than the l-in. Also, there would be a difference 
in the specific resistance in bars of different sec- 
tions, although cast with the same metal. One 
of the speakers (he thought it was Mr. Primrose) 
had raised the question of the difference in 
camber relating to the pouring temperature. 
If Mr. Longden were operating a casting with 
two ladles and he had only one cupola, one ladle 
might have a different temperature from the 
second one. Would Mr. Longden arrange for 
the end on the casting where the first ladle was 
to have larger ingates than the second ladle, 
which would have a considerably higher tem- 
perature in the metal’ 

Mr. Masters: Would it not be better in the 
case of such a casting, say a 20-tom casting, to 
take 6 tons away in a ladle and then fill the 
ladle up with live metal from the cupola after 


the second ladle had been filled, which would 
make up the difference in the loss of tem- 
perature ? 

Mr. Puitiies: It would only add more to the 
cost. 

Mr. FE. Green asked if the lecturer had any 


experience as to when camber in a casting ceases 
to function, and quoted an experience in making 
a girder pattern 14 in. by 6 in. by 14 ft. In 
the first heat there was 11 in. of camber, re- 
sulting in 13 in. the reverse way. This was 
doubled and gave ~ in. camber the reverse way. 
In the third test he created 31 in. of camber, 
vet when the casting was lifted out the camber 
was unchanged. 


Author’s Reply. 


Mr. Lonepen said Mr. Smith emphasised the 
effect of compression crystals in grey cast iron, 
which went far to explain the distortions after 
machining when the crystal structure is some- 
what released due to the presence of graphite. 
It was certainly true that with large loam plates 
one must either split them, or cast a large hole 
in the centre and the hole covered by fastening 
on to the main plate a smaller plate. Eyen with 
all such precautions plates fracture. 
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Denseners and Cooling Rate. 

Mr. Beardshaw asked whether the use of 
denseners influenced the ultimate shapes of the 
casting and if there was a possibility of altera- 
tion in the stress or camber. The application 
of denseners to castings was a very wide and 
absorbing subject and some day he might enlarge 
upon it, but not at present, except to state that 
the application of what he called massive 
denseners to bedplates or similar castings did 
reduce the camber allowance needed by an 
average of 20 per cent. Of course that was 
explained by the much quicker cooling of the 
heavy sections densened by a metallised mould. 
It brought the casting up to a better average 
cooling rate and consequently and 
distortion in the casting. 


less stress 


Mr. Makemson was answered by the remarks 
of Mr. Primrose. The specific gravity of cast 


iron was certainly less in the solid state than 
in the fluid state, which was contrary to what 
was experienced in other metals, with the excep- 
tion of one or two white metals. If surface 
tension had anything to do seriously with solid 
metal floating on the surface of a fluid metal, 
steel should act just the same, but it sank, and 
the same could he said of such a light metal as 
aluminium. 


Graphite and Specific Gravity. 

Taking the average iron with approximately, 
say, 7 per cent. of impurities, those elements, in 
combination with metal, would make up some- 
thing like 38 per cent. of the volume of the 
material, so that the various combinations along 
with free graphite form, probably, 45 to 50 per 
cent. of the total volume of the metal. One 
could easily imagine from this that enormous 


pressures are set up and a considerable change 
in the metal must take place. When the 
graphite was precipitated the expansiveness 


would tend to counteract the liquid shrinkage. 
If a set of conditions be arranged which pre- 
vented the solidified metal shell from expanding, 
0 fluid interior was compressed, progressively 
aver by laver counteracting ; onsatiny 
for the liquid shrinkage. 

Mr. Primrose asked whether it was possible 
to do away with the camber by arranging tem- 
peratures. This could not be done altogether. 
Hot iron in light work did tend to reduce cam- 
ber, but it would not be possible to arrange 
temperatures easily in the foundry on a large 
scale. With a large casting a variation in the 
pouring temperature would affect it very little. 
He would discount it altogether, as the metal 
cooled over such a long period that it would not 
make any difference. 

They had on occasion cast beds a little below 
the known best temperature, probably 50 deg. C. 
lower than desirable, but without any apparent 
difference in the camber, although one would 
expect it to be a weaker casting than one poured 
at the higher temperature. 


Graphite Precipitation. 


In malleable-iron castings, the contraction 
allowance was usually twice that for grey iron, 
but when the malleable iron left the annealing 
ovens, it was about the same size as grey iron. 
One obtained a growth in the solid state. Those 
who had followed the work of Donaldson on cast 
iron subjected to repeated heating would 
thoroughly understand. And one did not need 
to go much further if he considered that a test- 
bar 12 in. long could be made to grow until it 
was 13, 14 or 15 in. in length by repeated heat- 
ing, showing the enormous swelling effect of the 
precipitated graphite, etc., and other factors. 
The effect of cinder beds on camber in bed- 
plate castings he deemed negligible. The cinder 
bed would only affect the camber if the cinders 


happened to be very loose and allowed swelling 
of the mould. The calculation may be affected 


by the mould swelling and altering the thick- 


nesses, so that all the calculations which 


are 
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based on those thicknesses went wrong. LI! be- 
tween the cinders and the bottom of the mould 
there was a matter of 4 in. of sand, it would 
not affect the result, or whether the cinder bed 
be 3 ft. thick or 1 in., it would not be possible 
for the casting to cool any quicker, at least to 
affect camber in any way. It is very necessary 
to have at least 4 in., or perhaps 6 in. of sand 
between the bottom of the casting and the cinder 
bed. Such a depth of sand acts very effectively 
to insulate the cooling metal and retain the 
heat. 


With regard to the stated difference in two 


castings, one being made with a cinder bed 
and the other without. In the former case 
1 in. of camber was necessary and in the latter 


the casting came out straight without camber- 
ing. He was very sceptical about such claims. 
He should say if camber was needed in one par- 
ticular foundry it was needed in the other, 
whether one used a cinder bed or not. He in- 
sisted that nobody could produce a bedplate of 
the designs shown without camber or boring the 
casting whilst in hot state with great danger of 
losing the casting from fracture. 


Rack Casting. 


There were no tie-bars in that casting; it was 
cast on the flat. Such castings, even if fastened 
together at the ends of the rods with a bar, 
would open when the bar was cut out. The 
tendency of the metal to contract and straighten 
out is there, if allowed to do so later. 


Mr. Phillips had pointed out an error. It was 
quite wrong to state the combined carbon. But 
the analysis was taken from routine test-samples 
of the same metal poured into test-bars. The 
lin. bar would, obviously, contain more com- 
bined carbon than the T-in. bar. 

When collecting a large body of metal in two 
ladles from one cupola, the first ladle filled would 
surely be duller than the second ladle. But that 
could be arranged satistactorily. One tapped so 
much metal in the first ladle—probably three- 
quarters of the amount required—and lifted 
away the ladle from the cupola spout and filled 
the second ladle, finally, the first ladle was filled. 


In this wav a more uniform temperature was 
secured in both ladles. They did not specially 
make arrangements to put extra ingates to 


counteract the temperature difference. Finally, 
he stated camber never ceased to function. 


Work in the Tinplate Industry.—Discussing the 
effect of foreign competition on American industry 
recently, Mr. John C. Williams (Vice-President. 
National Steel Corporation) stated that the loss of 
a single carload (50 tons) of tinplate to a foreign 
producer means a loss of $1,200 in wages to steel 
workers alone. Mr. Williams also said that “it 
takes 55.8 gross tons of sheet bar. 65.6 gross tons of 
ingots, 42.27 gross tons of pig-iron, 42.27 net tons of 
coke, 85 gross tons of iron ore. 27 gross tons of lime- 
stone, 30 gross tons of scrap, 160 net tons of coal, 2.5 
net tons of sulphuric acid, 1.900 lbs. of middlings and 
low-grade flour, $4 worth of cotton cloth in discs. 
2,500 ft. of lumber, and 66 galls. of lubricating 
oil,’ which totalled 350 tons of matenals to make 
50 tons or one carload of tinplate.—‘! The Iron 
Age.” 


Desulphurisation of with Manganese.— 
The authors of a communication presented to the 
tussian Institute of Metals, P. P. Ber and M. §S. 
FsHONIK, have come to the following conclusions as 
a result of experiments made first in the laboratory 
and subsequently in a cupola :—(1) The quantity of 
sulphur in cast-iron depends on an_ equilibrium 
corresponding to the formula K=Mn§S, where Mr 
and S_ represent respectively the percentages of 
manganese and sulphur contents. (2) The constant 
K increases with the temperature. (3) Equilibrium 
is reached in less than 5 min. (or possibly in about 
half a minute). (4) The equilibrium constant in- 


creases in the case of absolutely high manganese 
(5) The constant does not exceed 0.10 at 
it is 0.15 for 
and 0.20 for a tempera- 


contents. 
a temperature of about 1,250 deg. C.; 
a temperature of 1,300 deg. 
ture of about 1,380 deg. 
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Fabricated Parts v. Cast Iron. 


COMPOSITE STRUCTURES THE SOLUTION. 


Mr. W. G. THornxton (Past-President of the 
branch), opening the discussion, said it could not 
be denied that the practice of welding and 
fabricated parts had come to stay and it was 
up to ironfounders to meet the competition by 
putting something better on the market. His 
own feeling was that the advance of the fabri- 
cated parts industry was due small 
measure to the faults of the iron foundry trade 
and to generations of designers. Designers 
should consider the job from every angle. Had 
that always been the case the iron-founding 
industry would have been in a better position 
to-day. A badly-designed job, with thick and 
thin parts, was bad for the foundryman and did 
not present a reasonable chance for taking care 
of stresses. A question that came to his mind 
was as to whether in the fabricated parts the 
joints could be regarded as of uniform strength 
with the remainder of the production. All other 
conditions being equal one could not expect the 
joints to be as strong as the parent body, and 
one would like to hear what extra strength 
allowance was made for that fact. Whilst 
venturing that criticism Mr. Thornton said he 
was prepared to admit, on the other hand, that 
the strength of an iron casting was not always 
uniform in every portion of it. There was ‘a 
good deal in what Mr. Walker had said about 
the very substantial improvement in iron-foundry 
methods of recent years, and one was by no 
means sure that designers had fully realised that 
measure of improvement as vet. ; 


Not Immune from Quackery. 

Mr. F. K. Nearu, B.Sc. (Keighley), referring 
to the figures of factors of safety quoted by the 
readers of the Papers, said it must be remembered 
that in actual fact the foundryman could make a 
much stronger material than the average 
engineering text-book would lead one to suppose. 
This matter of strengths had been very closely 
studied in Germany and some years ago, in that 
country, it was very definitely pointed out that 
in the case of single jobs it was sometimes 
cheaper to make a one-lot job entirely in cores. 
Whilst he (Mr. Neath) was in Birmingham, he 
recalled, they were adopting that method with 
bedding in the floor, ete., and it was much 
cheaper. In regard to the question of a cast 
structure versus a welded structure, it was 
reported in the technical Press recently that 
Mr. Jude, of Birmingham, a man of wide 
engineering and designing reputation, suggested 
that it was up to the metallurgist to devise the 
ideal metal, and Mr. Jude had proceeded to 
enumerate what he considered some of the 
necessary properties for the ideal metal. Mr. 
Jude suggested that it should preferably be in 
the form of a casting, because that was the 
most stable structure that could be obtained. 
He had seen some perfect welds, although he 
thought their trade was liable to be subjected 
to quackery the same as any other, as was 
evident in a welded production which he saw 


some little time ago and when he broke the 
welding he found two bars which had _ been 


actually cast together. 

Mr. W. Taw (Huddersfield) asked whether 
Mr. Shore could give any definite strengths of 
welds in relation to the parent metal. It would 
perhaps be interesting to have such information 
and compare it in its relation to what a foundry- 
man reckoned as the safety factor in a blown 
part of a casting. 

Mr. S. W. Wise said if thev were to face the 
competition of the newer welding industry, they 
certainly could not be too well warned of the 
jaults in their own industry with a view to getting 
them remedied. Mr. Shore was undoubtedly 


correct in claiming that the welding -craft had 
come to stay. As in the case of all other new 
innovations, the people in it were somewhat in- 
clined to claim more for the system than was 
perhaps quite justified by events. Personally, 
Mr. Wise did not think the development of weld- 
ing was really an effect of bad craftsmanship in 
casting, or, indeed, that castings were under a 
cloud. It was much more likely that the growth 
of electric welding was a_ perfectly natural 
development of the practice on the part of the 
electrical people in resorting to welding for the 
repair of small parts in their own industry, and 
had gradually been extended until it had become 
a new industry of itself. Unquestionably, there 
was much to be said tor welding on the ground 
of cheapness, particularly for single jobs which 
could hardly be expected to bear the cost of a 
new pattern. The matter was one in which a 
design could be made to conform to the sim- 
plicity of the welding and in many ways it was 
a matter to be looked at from an entirely dif- 
ferent point of view from that of the iron- 
founder. An important factor to which Mr. 
Walker had drawn special attention, in favour of 
casting, was that of stability in relation to 
vibration. Knowing the great vibration in- 
volved in much industrial machinery one could 
hardly imagine, for instance, a heavy machine 
tool being made from fabricated parts; a pro- 
duction in which weight and strength were 
essential. Whatever changes the future may or 
may not hold, he could hardly see that develop- 
ment as vet. Could a joint, under the fabricated 
system, actually be guaranteed of equal 
strength to the remainder of the welded parts? 


as 


Composite Structures Advocated. 


Mr. R. D. WenrForp said it must not be for- 
gotten that whilst the fabricating expert could 
make a one-article job more cheaply than the 
founder, even then he had to look to the iron- 
founder for many items of equipment—blocks, 
heavy presses, etc.—required for his own use in 
the job. He pointed out that he had yet to see 
a heavy press made from fabricated parts; so 
that whilst one must recognise that to some ex- 
tent the welder is entering into competition with 
the ironfounder he is, on the other hand, coun- 
teracting some of that competition himself by 
supplying the foundryman with work for his own 
needs. America had been much concerned in the 
origination and development of fabricated work, 
and they had made, for instance many loco- 
motive frames in that way, but now, he under- 
stood, they were making many of them from cast 
structure because they had found it was better 
than a built-up structure. One could quite 
realise that a structure built up from substantial 
steel parts would act quite well in, say, parts of 
a ship where the vibration was not a big factor 
and where many jointed parts could be welded 
on; but for all frames or other productions in 
which absence of vibratory effects or machinery 
in which silent running was desired there was 
much to be said in favour of the cast-iron strue- 
ture. Resistance to vibration was particularly 
valuable in the case, say, of a ship driven by 
reciprocating engines. Undoubtedly the utilisa- 
tion of fabricated parts could, in quite a number 
of ways, be of benefit to the ironfounder himself. 
There were many awkward corners and bends 
and brackets and angles, etc., which one felt 
were much more effectively dealt with by the 
casting system, and one wondered whether Mr. 
Shore, as one dealing with fabricated work, had 
had any experience of resort to the assistance 
of casting for dealing with such awkward parts 
more cheaply and perhaps better than by 
welding. It was difficult to suppose that a weld 
on a fabricated article would be as good an 


article as a solid casting, but ironfounders would 
do well to look more deeply into the question 
of utilising welding in some features of their own 
foundry work. Though the cost of patterns was 
heavy, much could be done in the direction of 
cheaper casting production by various ways of 
improvisation and by the utilisation of the 
lighter metals now available and which, when 
well designed, were capable of producing a better 
article than that of heavier metal when badly 
designed. 

Mr. G. F. Fox (Bradford), speaking of the 
hig saving in cost by the employment of fabri- 
cated parts, quoted the case of a stator which 
had either to be renewed or repaired. The cost 
of renewing by casting would have been about 
£70, whereas a repair of the particular part 
affected, by welding, cost only £5. 

Mr. A. Cuapwick (Halifax) said by the time 
the welder had had as much time and research 
put into it as bad casting, there was little doubt 
many faults and defects which might apply to 
welding now would have disappeared. If welding 
was fit to be trusted for aircraft and shipping 
jobs where the safety of life was at stake, surely 
it was fit to trusted in the making of 
machinery ? 


be 


Incidence of Price. 

Mr. J. Heaton (Bradford) said cheapness 
appealed to the industrial manufacturer who had 
to pay for the plant being made, but to the 
designer, the working efficiency was the main 
factor, and sometimes the designer was inclined 
to have rather a bad opinion of the foundryman 
because of the ever present question, “* Can it 
be moulded? ’’ The welder never seemed to need 
to ask the question, ‘‘ Can it be welded?’ ’? On 
the question of vibration and stability, the prob- 
lem was not always one so much of actual weight 
in mere Ibs. so much as of the disposition of 
weight in the proper place. In the matter of 
strength of joints in the welded article, it was 
possible to design a frame without relying at all 
on the welded joints for working strain. Some 
frames for marine engines, for instance, had 
been built up by the fabricated system, in which 
no single weld in the frame was subjected to the 
main force—they were themselves, so to speak, 
only a kind of pattern to hold the frame 
together. Mr. Walker had spoken of foundrymen 
improving their material, but, if one was not 
mistaken, that was rather the work of the metal- 
lurgist than the foundryman. There was much 
to be said for cast iron, but they could not get 
away from the fact that iron in itself was a 
brittle material, and the foundry industry would 
have a serious task in overcoming that, whereas 
mild steel was a ductile material, and that was 
likely to be a factor that would impress itself on 
designers of the future rather than mere price. 


Strength of Adjacent Metal. 

Mr. THORNTON said a designer should himself 
know whether a part could be moulded or not. 
When designing for weldings he would have to 
consider the question of how to eliminate as far 
as possible all the little odd corners and awkward 
places and make the job as straight and plain as 
possible; whereas in a cast job he could design 
with a mind free of that: worry, because the 
moulder could make anything he wanted. It 
had been stated that the weld was as strong as 
the parent metal, but when he raised that ques- 
tion he was not much concerned with the 
strength of the weld itself as its effect on the 
adjacent metal. 

Mr. CnapwickK said undoubtedly both sections 
of the industry still had many difficulties to over- 
come, and the best plan would be a_ policy of 
sincere co-operation between the two. They were 
out for a better product to meet the demands of 
engineers, and one could help the other to that 
end. When one spoke of the strength of a joint 
as equal to that of the parent metal, one was 
liable to convey perhaps a wrong impression. 
Tt could hardly be true to say that, metal and 
other conditions being equal, the weld was as 
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Strong as the parent material, but the weld could 
be made as strong by making proper allowance 
in the way of extra strength in the welded 
metal. The weld, after all, was nothing more 
than a miniature casting. Germany was fast 
going ahead in this matter of fabricated parts, 
and there was no doubt this country would have 
to develop the system. In the matter of putting 
on brackets, odd corners, and so on, there was 
room for useful co-operation between the two 
sections there in the direction of cast-iron parts 
of that nature being welded on to large pieces. 
By that means a good deal of cost may some- 
times be avoided. The foundry undoubtedly 
could be of help in any complicated fabricated 
article. 


Rigidity of Castings. 

Dr. H. W. Swirt, D.Sc. (Bradford Technical 
College), said at the college they were interested 
ia both branches. The question chiefly at issue, 
to his mind, was whether the engineer was in 
danger of overriding the new idea to the detri- 
ment of the old and proved method, or, on the 
contrary, inclined to try to hold it back for fear 
it Jeopardised the future of the older industry. 
He may in his enthusiasm for the new, tend to 
spoil the thing by attempting to utilise welding 
where it was not desirable, or, on the other hand, 
miss chances of benefit in his reluctance to give 
it a fair chance where it was obviously of advan- 
tage. The question of cost, as between one 
method and the other, must obviously depend 
largely on whether the job was a repetition one 
or a case of producing a single article or a very 
few of its kind. In repetition work the initial 
cost of pattern and many other casting costs was 
spread over a large number of productions and 
therefore was not heavy on each production; in 
many cases, indeed, it became negligible. Some 
vears ago, said Dr. Swift, he visited a works at 
Rugby and was shown a stator which had been 
built up on the fabricated-parts svstem and 
which he was assured had actually cost in its 
entirety no more than would have been the cost 
of the pattern alone if it had been produced by 
casting. Although cost was an important point, 
especially in these difficult times, the matter of 
actual] fitness for its job was surely the supreme 
factor, and in many jobs that question rested 
largely on weight, in which casting would usually 
have the advantage. Generally speaking, the 
casting had the advantage in stiffness, if not 
intrinsically, then because it usually had to be 
made in thicker sections than steel. In the pre- 
sent state of welding he thought there could be 
no doubt that to get a precision frame in a 
machine and get interchanged metals it was 
obviously an advantage to work to a casting 
rather than to a welding. Casting also had the 
advantage of better resistance to erosion. On 
the other hand, when lightness and strength 
ever weight were the chief factor there could be 
little question as to the advantage of the welded 
structure in strength for a given weight; and 
the welded structure had a similar advantage 
when it came to a question of shock resistance, 
despite all the modern improvements in cast 
iron. It seemed to him (the speaker) that it 
would be better for the foundryman to put him- 
self into a position to take advantage of the 
advance of welding rather than try to resist it. 
Tf the foundryman regarded the advance of a 
newer method as a factor capable of utilisation 
and also as a stimulus to improve his own tech- 
nique both sections of the industry would secure 
and retain a proper place in the engineering 
world. 

Mr. H. Sayers (Past-Branch-President) said 
he had been rather particularly interested in a 
speaker’s reference to the designer being worried 
by the foundryman’s question, ‘‘Can it be 
moulded? ’’ Candidly, it was news to most 
foundrymen to learn that they were ever con- 
sulted by the designer at all. Often they were 
consulted by the patternmaker, but it was 
rarely the foundryman was given any oppor- 
tunity to have any influence on the design. It 
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might be better for the ultimate product in 
some cases if he were given that opportunity 
more generally. 

Mr. Heaton said practice must vary a good 
deal, because he had memories of a good many 
cases in which there had been useful consulta- 


tion between designer, pattern-shop manager 
and the foundryman. 
Design. 
The Brancu-Presipent (Mr. Worcester) said 


the foundry industry had a long history and 
tradition behind it, whereas as welding as an in- 
dustry was new. He had little doubt there was 
room for improvement still in both sections, and 
it could hardly be questioned that much better 
things could be produced if the draughtsman 
and foundryman were in a closer contact. Un- 
doubtedly a good welder was a skilled craftsman, 
but in one’s engineering experience one came 
across a good many so-called welders who could 
not weld. Personally, he felt the need for close 
personal supervision of operators entered into 
welding work even more than it did in foundry 
work. There was an ample field for both 
systems. 


Openers’ Replies. 


Mr. Waker, replying to the discussion, said 
Mr. Shore had put forward an excellent case for 
fabricated parts. He (Mr. Walker) believed 
Mr. Shore actually had in his possession a text- 
book prophesying that in twenty years’ time 
casting would be dead—but on the back of that 
same book was an advertisement for fabricated- 
steel moulding boxes. They must, of course, all 
recognise that the foundryman would be foolish 
to take up an attitude of antagonism to the 
welding system. Mr. Walker was sorry he was 
not able, in answer to one of the speakers, to 
offer any figures for the strength of a blown 
cast. In answer to Mr. Chadwick's reference 
to the big difference in ages of the two indus- 
tries and the suggestion as to how welding might 
stand when it had had as much research time 
put into it as had casting, Mr. Walker could 
only remind the meeting that, although casting 
was an ancient industry, serious scientific re- 
search work in it had only been carried to any 
material Jength in quite recent years. 

Mr. Suore, closing the discussion, suggested 
that for all the arguments of the evening there 
was no doubt they had all accepted welding as 
having come to stay. In answer to the question 
as to rigidity of welded work, if stiffeners and 
gussets were used discreetly, a fabricated part 
would be quite as rigid as a casting. Reference 
had been made to cases in which weldings, after 
machining, had been found to be sprung, and 
the question was asked, ‘‘ Could this be pre- 
vented and at what cost?’’ In reply, he would 
say that when any part was machined—be it 
casting, forging, rolled or fabricated _ part- 
there was always some distortion due to the 
breaking of skin in some places and not in 
others. The machinist from experience would 
be able to carry out the job with the minimum 
amount of distortion. No extra cost would be 
incurred as over a casting cost. In answer to 
the question for data as to the strength of 
adjacent material in the neighbourhood of the 
weld, Mr. Shore said test-pieces which he had 
sent to Sheffield for expert testing showed defi- 
nitely no appreciable decrease in strength. No 
tests that he had submitted have 
28 tons tensile on 28 to 32 material. 


failed below 
Mr. Walker 


had asked, ‘‘Is_ the finished weld homo- 
geneous? ”’ Considering that a weld was in 


reality a casting, he (Mr. Shore) would say that 
to all intents and purposes a weld was homo- 
geneous—by which answer no reflection at all 
was intended on the casting industry. Welders 
were not troubled with the carbon content being 
widely different at adjacent zones, as a_ flux- 
coated electrode contained a certain amount of 
carbon both in the core and also in the flux 
itself; therefore what carbon was burned out 
was replaced by the deposit of the weld metal. 
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In answer to the question, ‘* How can a bad 
weld be distinguished? ’’ Mr. Shore agreed that 
this was more difficult than most of the questions 
to answer; but the experienced inspector could 
tell a bad weld from a good one instinctively, 
What in the industry was called the hammet 
test showed a bad weld immediately, but this 
again was largely a matter of experience, as the 
hammer gave the sound required. There were 
various other ways of testing—-electrically, by 
photomicrograph and also by cutting through a 
weld; but the latter method, of course, destroyed 
that particular weld and was not used except in 
very special cases. Mr. Walker had asked 
‘* What reduction of fatigue strength will be ex- 
perienced on welded joints containing slag inclu- 
sions?’’ Tests for fatigue which had been carried 
out at a well-known laboratory were 1,465,500 re- 
versals under a stress of 12.3 tons per sq. in., 
and it was noted especially what a small differ- 
ence blowholes in a weld had on the 
stress. In answer to the several references to 
vibration and its effect on machine tools, Mr. 
Shore suggested that anybody on the engineering 

as distinct from the foundry—side would 
realise that with balanced running parts and 
perfect gears there would be no more vibration 
vith a fabricated production than with a good 
casting. And, finally, as to rigidity, Mr. Shore 
could not agree with Mr. Walker's suggestion as 
to the importance that in engine-bed frames and 
machine-tool parts they should break before 
hend. If bending did occur it was much easier 
and more economical to remedy than the replace- 
ment necessitated by a break. 


ultimate 


Notes from I.B.F. Branches. 


Middlesbrough.—Mr. J. J. ot 
Newport (Mon), hon. secretary of the Wales 
& Monmouth Branch, addressed a large gather- 
ing of members of the Middlesbrough Branch ot 
the Institute of British Foundrymen in the 
Cleveland Technical Institute on Friday night 
last. Few Experiences Practical 
Work" was the subject of Mr. 
McClelland’s lecture, which was illustrated with 
lantern slides. 

Mr. McClelland, who, in the course of his 
lecture, described the patternshop as the bug- 
bear of a foundry, appealed for more co-opera- 
tion of the designing department to help 
moulders to overcome many of the difficulties 
which arise in the foundry, and to the younge: 
members of the trade he suggested a greater 
use and study of mathematical calculations. Mr. 
McClelland recalled that at one works where he 
was engaged he used oyster shells as flux. The 
trouble was that the cupola had to be relined 
every three months because of the excessive use 
of oyster shells. 

Mr. S. P. THorpr, President of the Branch, 
asked Mr. McClelland to convey fraternal greet- 
ings to the Monmouth Branch, and in reply 
Mr. McClelland described a moulder as_ the 
most scientific and most intelligent man in the 
engineering trade He had had a varied ex- 
perience in the foundry industry, but recently 
he was confronted with his biggest problem. He 
was asked to go to a foundry and make a bad 
casting. He did not do it because it did not look 
so €asy as it appeared to some people. He was 
asked to show the different causes for making it 
bad; it is really difficult, and one is up against 
it if one tries to do it. But it was the first 
time in his life that he had been asked to make 
a bad casting. 


Foundry 


THERE WAS A DROP in iron and steel production 
in Czecho-Slovakia in October compared with the 
preceding month, and the steel figures have reached 
The totals were :—Pig-iron. 
with 


a record low level. 
34,536 tons; steel, 48,505 tons; compared 
99.038 tons and 128,912 tons in October, 1931. 
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Some Uses of Refractory Materials in the Foundry.* 


By J. G. A. 


Skerl, D.Sc. 


Introduction. 

The author of this Paper will be considered by 
many practical foundrymen to be very fortunate 
in being able to keep in touch with foundries all 
over the country and to have the opportunity of 
studying the practice of the many-sided foundry 
industry in all its angles. He would agree that 
he is fortunate, but the passage of time en- 
genders a growing measure of dissatisfaction, 
partly due to the greater certainty that he 
knows little about his subject, but mainly be- 
cause of the greater inability to have any very 
decided opinions about a matter under discus- 
sion. Cases become more numerous when it is 
found that Smith, Jones & Company carry out 
certain operations in a manner which is 
helieved from experience and technical work to 
be correct, yet Robinson & Company, perhaps on 
the other side of the road making the same cast- 
ings as its competitor, successfully carries out 
the same operation in a totally different 
manner. After due consideration of all other 
factors the criterion of efficiency then belongs to 
the realm of costing. 


Futility of Text-Books. 

Such matters as cupola linings; whether bricks 
are better than ramming materials; artificial 
hinders; methods of running; risers and heads, 
etc., are keen matters for debate when a few 
foundrymen meet, say, in the local Institute 
branch, but the position is much more compli- 
<ated when a knowledge of the practice of foun- 
dries from Scotland to the South of England 
through the mind of the searcher of 
truth since the possible slight variables in local 
practice are magnified very much. The reason 
why there is no good book on moulding sands 
from the practical standpoint lies chiefly in the 
fact that the writer, if a practical man, would 
only be conversant with one or, at the most two, 
o! the local sand practices in the country, and 
the knowledge compiled would be suitable for 
such districts but would not be considered sufti- 
cient or even accurate for another. For example, 
the sand practice on the Clyde varies consider- 
ably from that on the Tyne, and both from that 
of the Midlands. Standardisation must and will 
come along many lines of foundry activity, but 
iu some directions, notably that dealing with 
sand practice, this standardisation will be of a 
local character since there are natural properties 
of the moulding sand which determine the sand 
practice by which they have to be used. 

The Paper deals therefore with matters of 
general interest to foundrymen throughout the 
country, and the attempt is made to be as 
definite as possible on matters upon which the 
author is quite aware different opinions can be 
expressed by other persons as the result of their 
own experience. 


passes 


Non-Ferrous Requirements. 

A rapid survey of the 
in the foundry industry 
refractories embracing 
plumbago, ete., which, although not definitely 
heat-resisting materials in the sense of fire- 
bricks, ete., help to protect the metal from the 
mould, and vice versa. 

The position of refractories as a part of the 
technique in foundries varies considerably with 
the type of casting produced. In general refrac- 
tories are used efficiently in non-ferrous foun- 
dries due to the fact that poor service may easily 
result in much loss of expensive material. Hence 
the best types of crucible are used, and the 
newer types of gas, oil, ete., fired furnaces pur- 


position of refractories 
can be made, the term 
coal dust; blacking; 


* 4 Paper read before the Sheffield and East Midland Branch 
t the Institute of British Foundrymen. 


chased from makers who have studied the lining 
question to a large extent. Moreover, the con- 
ditions as regard temperature are not usually 
severe, and adequate technical control of fur- 
naces, metal composition and temperature has to 
ba maintained to give good metal. The moulding 
sands used for non-ferrous castings have been 
standardised to a few varieties and a little new 
sand generally goes a long way. 


Iron Foundry Conditions. 

In the iron foundries, both malleable and cast, 
conditions are generally not so good as in the 
non-ferrous foundries. The melting unit, the 
cupola, is only just emerging from the condition 
of being considered merely as a means of turn- 
ing solid cast iron into molten metal, which 
will take the shape of the mould, and the general 
lack of knowledge and uniformity in the method 
of working throughout the country has reacted 
on any attempts made to reduce the cost of 
melting by improvements in the lining and 
patching materials, the cost of which is often 
greater per ton of metal cast than that of the 
coke used. The moulding-sand problem in iron 
foundries presents a very patchy appearance, 
but much has been done in recent years to bring 
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about economy and better castings by attention 
in this direction. The introduction of moulding 
machines for use by unskilled labour and 
mechanical handling has of necessity focused 
much attention on sand-treatment and its in- 
fluence on the final result, but there are still 
some foundries which have not progressed trom 
the preparation of facing sands by treading. 
The use of artificial binders grows apace. 


Steel Foundry Practice. 

Steel foundries are difficult to assess because 
of their intense individuality. Those melting 
with the open-hearth and electric furnaces follow 
the generally accepted steel-melting refractory 
methods, whilst those using cupola-melted metal 
for converter steel have studied the general 
characteristics of the lining used in the latter 
more than the former. The individuality of steel 
foundries is most emphasised in the moulding 
materials used, and no two foundries are alike 
in these respects. Nearly all have sand control 
and testing departments and are ready to test 
in some measure any new idea which may be of 
benefit. The use of semi-synthetic moulding sand 
in steelworks noteworthy, together with 
organically-bonded sands, but as far as is known 
no steel foundry in this country is manufac- 
turing moulding sands from silica sand and fire- 
clay as in America. 
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It is obviously impossible to deal with all the 
retractory materials used in foundries of the 
various types with any degree of satisfaction 
to the reader and author, so that this Paper 
will only deal with some materials which are 
common points of discussion and upon which an 
attempt is made to throw a little technical light. 
These subjects are: (1) Cupola linings, both 
brick and of rammed material, (2) coal dust, 
(3) blackings and plumbagos and (4) moulding 
sands. 


Cupola Linings. 

Cupola linings may be divided into two classes, 
brick and rammed materials, of which the former 
is most generally used in the shape of cupola 
tirebricks. Some of the earliest cupolas, of which 
remains are to be seen around Sheffield, were 
lined with lumps of local rock, rough hewn at 
the quarry to give the square section to the 
interior of the cupola as used at the time. 
The rock was generally of the millstone-grit 
nature, similar to grindstone, and was definitely 
of a highly siliceous character, containing less 
alumina or clay substance than the siliceous 
ramming material used to-day. Gradually this 
type of lining was replaced by firebrick, prob- 
ably because firebricks could be produced cheaper 
to give the shape of the cupola, which had heen 
altered to the circular section as vielding more 
uniform conditions of melting. The character 
of the lining had changed from the highly- 
siliceous material containing at least 80 per cent. 
silica and less than 10 per cent. alumina to the 
firebrick, which contains an alumina content of 
25 per cent. and upwards and less than 70 per 
cent. of silica. Technically firebricks are more 
resistant to spalling or splitting tendencies due 
to the sudden changes of heat in a cupola than 
fired silica bricks, and are generally more re- 
sistant to slag than most highly-siliceous mate- 
rials, but unless the alumina content is high 
the brick is not very heat-resisting. 


| | & 
Silica 63.36 62.34 57.14 
Alumina .. 29.95 31.49 | 37.44 
Tron oxide . 2.44 3.12 | 2.39 
Titanic oxide 1.02 1.13 1.41 
Lime 0.30 0.21 
Magnesia --| 0.62 0.50 0.24 
Potassium oxide ..| 1.12 0.89 0.84 
Sodium oxide , | 0.64 0.43 0.31 
99.96 100,20 
Cold crushing | 
strength Ibs. 'sq.in.) 2,500 3,500 
Norma! refractori- 
ness deg. C. 1,670 1,690 1,750 
Refractoriness under! 
50 Ibs. (sq. in.| 
load — 
Deformation began 
deg. C. | 1,280 1,400 1,380 
Severe distortion 
began deg.C.| 1,370 1.440 1.480 


A is a normal cheap quality; B is a normal dear 
quality ; and C is of the high alumina type. 


The temperature attained in a cupola has been 
the subject of much discussion, but published 
work has shown that temperatures of at least 
1,700 deg. C. are reached when coke is efficiently 
burned in a current of air as in a cupola. The 
recent advances in the study of cupola con- 
ditions, such as the size and position of tuyeres, 
and the volume and pressure of the air supply, 
has in effect been largely to the end of getting 
an even and steady large zone of maximum heat 
in the melting zone so that the most efficient 
use is made of the coke. The area of maximum 
heat is controlled largely by the pressure and 
amount of air put into the cupola, for obviously 
the entry of the air will tend to chill the outer 
zones of coke and melting will be slow or non- 
existent in that area around the brickwork. This 
seeming drawback to the complete ideal of all the 
melting coke being efficiently used at the same 
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time is fortunate, beeause there are very few 
materials which will withstand a temperature 
of 1,600 deg. C. or more under cupola con- 
ditions. The influence of the slag at high tem- 
peratures, together with the effect of the load 
of the superimposed lining in the stack, must 
reduce the melting temperature of the bricks 
still further. 

Some reference to the general properties of 
bricks of the firebrick and rammed type may be 
made. Table I gives some data on three fire- 
bricks commonly used for cupola linings when 


good results are expected. It will be noticed 
that the brick highest in alumina has the 


highest refractoriness. Table II gives the 
average compositions of two widely-used classes 


TaBe If.—Comparison between Good Quality Firebricks 
(Aluminous) and Ramming Material (Siliceous). 


Stour- | Ramming 

bridge. | compound. 
Silica 57 88 
Alumina us 37 34 7 
Iron oxide .. ois + + l 
Refractoriness deg.C. 1,670 1,650 1,650 


ot good cupola firebricks and of a rammed lining 
which is used extensively. It will be seen that 
the firebricks contain a relatively high propor- 
tion of alumina and the rammed material little. 
The analysis will remind one also that rammed 
linings with their moisture content have had no 
firing treatment before being placed in the 
cupola and that the user of this type of lining 
has to be careful and exercise the trouble that 
the firebrick manufacturer has to take when 
he dries and fires his products. The refractori- 
ness of the good-quality firebricks and most 
siliceous linings materials are similar. 

Fig. 1 is the well-known alumina-silica dia- 
gram which vields the important considerations 
which govern the refractoriness of clays and 
silica clay mixtures. From this diagram and the 
knowledge of the chemical analysis of a mate- 
rial of these constituents it is possible to judge 
with a considerable degree of accuracy the fusion 
point of the material. For the present purpose 
it should be noticed that mixtures containing 
alumina and silica in the proportion of 9 pet 
cent. of the former to 91 per cent. of the latter 
give the lowest refractoriness and that increas- 
ing variations from these 


proportions give 
materials of higher melting temperatures. The 


dots and circles give the percentages of alumina 
and silica in a number of commercial bricks and 
mixtures and it will be seen that the higher the 
alumina content and the nearer the silica con- 
tent approaches 100 per cent. the more satisfac- 
tory is the material from the heat-resisting stand- 
point, Satisfactory, or rather the materials 
used for cupola linings, have alumina contents 
less than 7 per cent. or greater than 25 per cent. 

The effect of load on the refractoriness of fire- 
bricks is shown in Table IIT, when it will be seen 
that the fusion point of such materials is 


IlL.—Effect of Load on Refractoriness of Firebricks. 


Normal Softening oe Load of Bs load of 
dent | s./sq. in. in| 75 Ibs./sq. in. in 
deg. C. deg C. 
1.650 1,435 
1.630 1.410 
1.580 1,380 1,350 
1.690 1.435 1410 


seriously depressed by the pressure on them. 
It is not suggested that normally cupola bricks 
are used so that they bear the loads of 50 Ibs. 
per sq. in., but inattention to the matter of 
building rings and the use of poor bricks of 
high expansion during service may give local 
pressures of a large proportion of this amount 
in some cupolas. Figures for ramming mix- 
tures tor cupola linings are not available and 


would be of slight service, because enly a small 
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proportion of the lining exposed to the heat is 
at all likely to withstand much load, since this 
is the only portion which is truly fritted to- 
gether has much strength. The material behind 
depends solely on the manner of its grading as 
well as the packing for the strength to hold 
itself in position. Nevertheless, from analogy 
with silica bricks the fusion point of highly- 
siliceous rammed linings are depressed by the 
action of loads. 


Rammed Lining Practice. 

These are the principal characteristics of 
cupola firebricks and ramming materials used for 
the lining of cupolas, but they do not offer a 
convincing explanation of a matter which exer- 
cises at one time or another the opinions of 
all foundrymen, that is the fact that rammed- 
siliceous linings can be so very good and so 
very bad. There are records of certain rammed 
linings which have been in use for seven years, 
whilst the same material rammed into position 
hy the suppliers and presumably treated in a 
satisfactory manner to the suppliers which have 
not lasted seven hours. The following notes 
from the purely technical standpoint to some 
factors which may help to explain the vast dis- 
crepancies which have occurred with rammed- 
lining practice, but it should be emphasised that 
a great deal of experimental work must be done 
under foundry conditions before the framework 
is completely filled in. In putting forward the 
technical points, the author hopes that foundry- 
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men will be induced to take a greater interest 
in the question of cupola linings because the 
cost of re-lining and patching a cupola both in 
material and labour is an important item in 
the cost of molten iron at the spout, and in 
very many cases this cost per ton of metal 
melted is greater than that of coke upon which 
much emphasis has been laid in recent years. 
Figures show that the cost of refractories and 
labour repairs to cupolas may vary from under 
one shilling to over ten shillings per ton of 
metal melted under normal conditions of differ- 
ent foundries. 

It has first to be pointed out that little or 
no information exists as to what exactly happens 
in the melting zone of a cupola, and it is not 


proposed to discuss the purely metallurgical 
suggestions that arise. The slag question is 


of some importance as slags have definite ero- 
sive and corrosive effect on linings. In common 
with the blast furnace, the slag question in 
relation to the refractory problem offers the 
peculiar difficulty in that the slag is not in con- 
stant contact with the refractory material in 
the melting zone and moreover has not a defi- 
nite composition when formed in that zone. 
Several materials are formed and the slag that 
is found and tapped from the well of the 
cupola is a mixture of these dissimilar slags. 
In the presence of high temperatures and coke, 
the sand and iron oxide and probably the metal 
will react to form ferrous silicates of different 
compositions and melting points as shown in 


Table IV. 
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The ash of the coke has generally a melting 
point between 1,250 and 1,400 deg. C., and will 
be melted in the fusion zone and with the iron 
silicates will tend to drip through the bed coke 
to the well of the cupola. 

Limestone is added to the cupola charge as a 
fluxing agent to refine and render more fluid the 
slags produced from the dirt on the pigs and 
the ash from the coke. It is used in the form 
of lumps from 2-in. size and upwards in per- 
centages of the charge, which vary very greatly 
from foundry to foundry. Limestone is decom- 
posed at a temperature of about 850 deg. C. into 
carbon-dioxide gas and lime, the latter material 
being infusible at cupola temperatures. Lime 
attacks clay and siliceous materials at tempera- 
tures depending on the composition of the latter, 
but before discussing the effect of lime on sili- 
ceous materials and firebricks it should be noted 
that the limestone charge is generally placed 
between the coke and iron charges so that there 
will tend to be a concentration of flux at par- 
ticular times during the run of the cupola, and 
at these times, owing to the method of distri- 
bution, free lime will be in contact with the 
lining of the cupola. Fig. 2 shows the effect of 
the addition of lime to pure silica, and it will 
be seen that a percentage of 25 per cent. is re- 
quired to lower the refractoriness of silica appre- 
ciably. On the other hand, the addition of 
small percentages of lime to materials which 
approximate to that of the usual type of cupola 
firebrick lowers the melting points very con- 
siderably. 

The influence of iron oxide on both silica 
material and firebricks under reducing condi- 
tions is very great, but, generally speaking. 
firebricks are more resistant to the action of 
iron oxide than are silica-rammed. linings in the 
cupola. Table IV gives the melting points of 
some iron silicates, whilst Fig. 3 shows the 


TaBLE IV.—Softening Points of Iron Silicates shown as 
Deg. C. 


‘ 1,280 
3 FeO, 1 SiO, .. 1,220 


2 FeO, 1 SiO, . 1,270 
3 FeO, 2 SiO, ; 1,140 
1 FeO, 1 SiO, 1,120 


effects of various amounts of iron oxide on 
material approximating to firebrick. 

Some material which is similar to the slag, 
tapped at the slag hole of the cupola, is made 
in the melting zone, and this has an erosive 
action. The purely erosive action of cupola 
slag is not very great, because the well of a 
cupola is never so greatly in need of repair as 
the melting zone, but nevertheless the higher 
temperature attained in the melting zone must 
increase the erosive action of the slag on the 
lining at this point. Cupola slags vary very con- 
siderably in composition, and Table V gives aver- 
age typicalanalyses. Metallurgically the analysis 


Taste V.—Arerage Analyses of Cupola Slags. 


A. B. Cc. 
Bad. Average. | Good. 

SiO, 52 40 
Al,O, wa 2 | 
FeO 27 4 
CaO 13 23 34 
MnO 2 2 
MgO 1 1 2 


in the first column (A) represents uneconomica! 
practice, because the slag contains about 21 pei 
cent. of metallic iron, whilst the last colum: 
(C) is of an analysis very good, which can be 
regarded from the potential iron losses aspect. 
but would be considered by most cupola worker- 
as a slag difficult to work. The ‘ average ”’ 
column is the mean of a number of slag analyses 
in the author's possession, and they are given 
with the suggestion that a lime percentage 
slightly higher at 28 per cent. would be better 
average practice. There is little published data 
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on the influence of the lime content of the slag 
on lining erosion. Grundy and Philips' report 
that a 35.7 per cent. lime slag gave least erosion, 
and the melting rate was slow, but the blast 
pressures used in the experiments do not seem 
to have been constant, thereby robbing the 
experiments of some interest. 

some figures using blast-furnace slag from a 
furnace making foundry irons with a much 
higher percentage of lime than would be used 
in a cupola may be of interest, in that the ex- 
periments are complete for a range of firebricks 
and for a silica brick, Table VI.* A normal 
firebrick for cupola purposes is the 32 per cent. 
alumina. The results show that the high-alumina 
TasLe VI.—Corrosion Tests with Blast-Furnace Slag when 


making Foundry Iron (SiO,, 33; Al,O3, 18: Fe,03, 
L; CaO, 42 and MgO, 3 per cent.) 


Per cent. slag in Fusion Points 
mixture. in deg. C. 

Oper | 10 per | 25 per | 50 per 

cent. cent. cent. cent. 
Firebrick (38 per 

cent. Al,O3) 1,730 1,570 1,370 1,350 
Firebrick (32 per 

cent. Al,Os) 1,690 1,460 1,300 1,200 
Firebrick (21 per 

cent. Al,O3) 1,650 1,400 1,250 1,100 
Silica brick (96 

per cent. SiO0,) | 1,710 1,670 1,470 1,120 


brick is more resistant to blast-furnace slag than 
thoxe containing less alumina, but that the 
silica brick, as one could anticipate from figure 
is even more resistant until the percentage of 
slag reached the figure of 40 per cent. 

The evidence adduced in this Paper or 
résumé May be summarised in that it is probable 
that given good working conditions in the 
cupola, especially as regards the slag which 
should be fairly high in lime, the lining must 
have as high a refractoriness as possible to 
resist the heat generated by the blast on hot 
coke, and that under these conditions the choice, 


which is limited by cost considerations, lays 
between highly-aluminous firebrick and a 
siliceous material containing little bonding 


matter, and that probably the latter is the 
better. Under conditions where the slag is more 
ferruginous probably the highly-aluminous brick 
is to be preferred. 

It is expected that the makers of rammed lin- 
ings will be somewhat elated with such conclu- 
sions, but it has to be pointed out that most 
cupolas are lined with siliceous material at the 
position that matters, that is, the melting zone. 
Ganister, the proprietary ramming and patching 
materials, Gornal stone, Derbyshire ganister, 
sand and clay mixtures, are all highly siliceous, 
but some are not siliceous enough to give a 
sufficiency of refractoriness. For this the foun- 
dryman is partly to blame, since his cupola 
tenter often calls for a material which should be 
easy to put on and this is most readily obtained 
by the addition of further clay to the material. 
This increases the alumina content and Fig. 1 
shows the effect of this on the melting point. 
Good ganister is an expensive material and 
foundrvmen must not expect it to cost less than 
the price of coal, since ganister has to be mined, 


often by blasting, broken and milled before 
despatch to the foundry. 
The author would close this section of this 


Paper with a plea that foundrymen should study 
the question of his cupola refractories. The 
technical man on this line of work is up against 
the problem which probably varies greatest 
throughout the industry, for not only do they 
not know what happens in the melting zone of 
a cupola but every cupola is worked differently 
according to its load, melting rate, blast pres- 
sures and volumes, ete., regardless of the fact 
that the products of the melting should be 
essentially the same, both as to metal and slag. 


1 Proc. I.B.F.. XLX. 1926, 
W. J. Rees. Trans. Ceramic Society, XXT. 1932. pp. 317-324. 
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In the steel industry the study of furnace slags 
is of the greatest importance and it is certain 
that if cupola slags were understood in a 
similar manner much metal would be recovered 
which is now lost and in most cases the cupola- 
lining cost would be considerably decreased. 
The cost of refractories including the labour 
charge incident thereto in terms per ton of 
metal at the spout should be known and con- 
sideration given to the fact that while a patch- 
ing material may be dear at first cost, less may 
be used entailing less labour, whilst the amount 
of carting of slag to the dump may be reduced. 


Coal Dust. 

In iron foundries it is customary to add coal 
dust to green-sand facing mixtures and some 
feundrymen even add it to dry-sand mixtures, 
although the purpose under these conditions can 
hardly be perceived if the generally-accepted 
theories regarding the value of coal dust be 
accepted. The work of Hird, Winterton and 
others has definitely shown that the theory of 
the production of a protective blacking and gas 
layer from the ignition of the coal dust in the 
facing is a correct one, and it is difficult to see 
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how such a procedure can be adequately carried 
out with a dry-sand mould unless the surface 
of the mould which is invariably coated with a 
laver of blacking or plumbago is seriously dis- 
turbed. 

Obviously several factors must govern the 
extent to which the addition of coal dust is 
economically successful, but information on these 
factors is extremely meagre and_ probably 
accounts for the great variation in practice 
regarding coal dust even amongst foundries 
making the same class of castings in similar 
moulding sands. The factors include the follow- 
ing :—(1) The properties of the coal dust; (2) the 
amount of coal dust; and (3) the section of 
metal to be cast. 


Classes of Coal Dust. 

There are many varieties of coal which can be 
classified on the amount of several constituents, 
such as the volatile matter, the ash, the fixed 
carbon, ete. From the standpoint of the gas- 
protection theory the coal dust should be high 
in volatile matter, because it is this portion of 
the coal which produces the carbonaceous deposit 
and the gas laver. The ash of a coal dust for 
foundry purposes should be as low as possible, 
since ash has no part to play in the production 
of a good surface to the casting, has generally 
a low refractoriness and will tend to choke the 
pores of a moulding sand. The fixed carbon 
percentage generally makes up the remainder of 
the coal except for minor percentages of moisture 
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and a sulphur, the latter being harmful to a 
certain extent. 

The main considerations, therefore, in the 
analyses of a coal for facing-sand purposes is a 
low-ash and high-volatile matter content. Coals 
with ash less than 5 per cent. and volatile 
matter percentages above 35 per cent. are known 
but they are not present in every coalfield. 
If coal dust is required with very low-ash con- 
tents and high-volatile percentages the cost of 
carriage becomes a_ serious factor for some 
foundries, directly or indirectly, depending on 
whether the supplier of coal dust produces the 
material in the area of such coals or whether 
he imports the coal into another district. The 
following analyses represent two good coal 
dusts—(1) Ash, 7.6 per cent.; volatile matter, 
35.8; fixed carbon, 56.4; and moisture, 3.8 per 
cent. (2) Ash, 9.8 per cent.; volatile matter, 
34.8; fixed carbon, 56.1; and moisture, 3.4 per 
cent. 

The following gives the analyses of two coal 
dusts which are poor:—(1) Ash, 16.5 per cent. ; 
and volatile matter, 26.6 per cent. (2) Ash, 
6.4 per cent.; and volatile matter, 27.0 per 
cent. Both samples are low in volatile matter 
and one has a high-ash content, although the 
latter is not so high as has been observed in 
some samples in which the percentage has been 
over 35 per cent. 

Speaking generally, the author regards coal 
dusts with an ash content over 12 per cent. and 
a volatile-matter percentage of less than 30 per 
cent. as an imposition on foundrymen for sup- 
pliers should well be able to obtain coals in any 
locality to fall in with such a specification. 


Coal Dust to be Used. 

The amount of coal dust which is added to a 
green-sand facing mixture is a very variable 
quantity. Some foundries add none, but usually 
percentages ranging from 5 to 20 per cent. are 
added. It has always seemed a weakness of the 
case for the use of coal dust as given by the 
gas-protection theory that one has to postulate 
a laver of gas formed from the coal dust to 
interpose between metal and mould when a 
green-sand mould itself without coal dust 
generates a gas, steam, which could function 
just as well for most types of moulds. The 
author has always regarded coal dust much in 
the light of a medicine for a moulding sand to 
overcome defects in its constitution for particular 
classes of work. This is because there are many 
foundries producing green-sand castings with 
exceedingly good surfaces from facing mixtures 
containing no coal dust. On the other hand 
it is realised from experience that the use of 
coal dust is the only way to produce a good sur- 
face in very many foundries in which the sand 
conditions are not good. 

Experimental work in several foundries has 
shown that percentages of coal dust above 8 per 
cent, are unnecessary in green-sand facings pro- 
vided that the correct grade as regard fineness 
of coal dust is used. The proper grade of coal 
dust for a particular casting is a matter of vital 
importance both from the economic standpoint 
and from the point of view of the surface of the 
casting, and is largely dependent on the section 
of metal to he cast. 


Gasification of Coal Dust. 

The gasification of the volatile matter in a2 
coal dust is a function of the grain size of the 
dust particles and the temperature. It takes 
longer to burn a large grain than a similar 
bulk of smaller grains, as is evident when the 
domestic fire is laid. More sticks will be 
required, together with patience, if the coal 
bucket contains nothing but very large lumps. 
Similarly in the facing sand, it is useless using 
a coarse-grained coal dust if the heat as given 
off by the metal is not sufficient to gasify the 
volatile matter in the coal to form the gas 
laver before the metal has set. The use of too 
coarse a coal is then shown by the pock mark- 


j 
¥ 
vill 
ron 
ke a 
the 
und 
rm 
tly 
nto 
rial 
me 
Ta- 
er 
ili- 
ted 
ed 
ere : 
ar- 
ind 
the | 
of 
re- 
ot 
ich 
pla 
yn- vid 
ica 
di- | 
of 
he 
f 
he 
on 
le 
re 
la 
a 
bes 
er 
st 
le 
ae 
— 
1 
n 
r 


ing on the surface of the casting where the coal 
and its products have interacted with the metal 
after the solidification of the latter. The reverse 
case to the use of too coarse a coal dust is that 
in which too fine a dust is used. In this case 
all the coal dust has been destroyed and the 
volatile matter and carbonaceous layer burnt 
before the metal has solidified with the result 
that little or no protection has been afforded 
to the mould and the skin of the casting is 
rough and the cost of the coal dust wasted. It 
is common practice to use an excess of fine 
coal dust in such cases but this is a costly 
method and may lead to complications in the 
form of unsightly markings on the castings. 

For every section of metal there is a suitable 
grade of coal dust which will yield the most 
economical results and the best finish. Most 
castings are of varied section and recourse, there- 
fore, has to be made to a compromise between 
the coarse coal dust for the thicker sections 
and a relatively fine material for the thin 
section, bearing always in mind the relative 
importance of the sections. A mixture of the 
coal dusts is not recommended, as such a method 
is not economic and the castings produced are 
generally not so good in all round appearance 
as when an intermediate grade of coal dust 
is used. 

The author is unfortunately unable to write 
down his opinion as to the proper grade of coal 
dust for any particular section of metal because 
the names of the grades of coal dust, such as 
superfine, medium, fine medium, etc., are used 
throughout the industry, but the actual sizing 
of these named grades varies considerably from 
supplier to supplier. It is suggested that it 
would be of considerable help to the foundry 
industry and probably to themselves if the coal- 
dust suppliers could standardise the grade names 
probably by reference to standard sieves. 


Cement Plant Extension. 


It is only three years since the Ketton Port- 
land Cement Company, Limited, Rutland, 
opened their new cement works at Ketton, but 
the venture has been very successful, due to the 
exceedingly high quality and uniformity of the 
cement, which has exceeded original expecta- 
tions. At the last meeting of the company, the 
chairman revealed the fact that orders had been 
received during the last twelve months exceed- 
ing the full yearly output. It is, therefore, 
not surprising to hear that the directors have 
decided to double the capacity of the plant to 
meet the increasing demand, and orders have 
been placed to the extent of £105,000; we under- 
stand that not less than 95 per cent. of this 
amount will be spent in this country. It is 
expected that the work on the new plant will 
commence immediately. 


Nitrogen in Low-Carbon Steels.—According to a 
recent issue of ‘‘ Steel,’’ the addition of nitrogen 
to steel of low-carbon content increases the tensile 
strength, the elastic limit and Brinell hardness 
number, but lowers the reduction of area and the 
elongation. 

Segregation of Ferrite and Cementite from 
Austenite.—Dr. R. F. Ment (newly-appointed 
director of the Bureau of Metallurgical Research of 
Carnegie Institute), in the course of his Report 
on the study of the mechanism of phase change, 
stated that the orientation of the separating phase 
with respect to the parent phase in both quenched 
and_ slowly-cooled hypo- and hyper-eutectoid iron- 
carbon alloys depended only on the relationship 
existing between gamma and alpha iron on the basis 
of minimum displacement of atoms in the lattice. 
Slowly-cooled hyper-eutectoid steels constituted an 
exception because the crystal structure of the 
precipitated phase was a factor. The applications of 
etch-pits, plate angles, and X-ray data offered inter- 
esting illustrations of the procedure. The signific- 


ance of such studies in determining age hardening 
was emphasised.—‘* The Iron Age.” 
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The Use of Dolomite as a Flux in 
Cupolas.* 


By A. H. DrierKer, 


In the operation of a cupola for the manu- 
facture of cast iron, considerable refuse material 
will reach the melting zone and, unless effectively 
disposed of, may cause considerable trouble and 
seriously affect the quality of the iron produced. 
This refuse material consists of the ash of 
the coke, which may amount to 10 per cent. or 
more of the weight of the coke charged, part of 
the cupola lining which may be melted away 
during the progress of the heat, sand and rust 
adhering to the scrap and pig-iron in the charge, 
and perhaps some iron, silicon, and manganese 
oxidised in passing through the melting zone. 

These materials, fused together, form a 
highly viscous, sticky slag which is very difficult 
to handle and prevents the smooth downward 
flow of material and the even distribution of 
blast in the melting zone. The production of 
iron of uniform quality is, under such condi- 
tions, practically impossible. If, however, suffi- 
cient limestone is placed in the charge to bring 
the lime content of this slag up to, say, 20 per 
cent., not only will the melting point be lowered, 
but the slag will have a fluidity characteristic 
of the more basic slags and hence can be more 
easily removed through a ‘‘ slag hole ’’ placed 


somewhat above the tap hole. 
Practically all foundrymen, producing any 
appreciable tonnage in their cupolas, take 


advantage of the fluxing action of limestone 
and add small quantities of this material to their 
cupola charge. A still more fluid slag is often 
produced by adding a small amount of fluorspar 
with the limestone. One disadvantage of this 
practice is the relatively high cost of high grade 
fluorspar. 

[t is easy to see how a viscous slag can bind 
the lumps of coke together and not only prevent 
the smooth downward flow of material, but even 
cause channeling of the fuel bed with a conse- 
quent oxidation of the metal. The objection is 
often raised that a fluid slag more readily 
attacks the lining. This is not necessarily true; 
in fact, the contrary is entirely possible, but in 
any event the advantages of a fluid slag could 
easily outweigh the disadvantage of a slightly 
greater consumption of lining material. It is 
possible, of course, in any case to decrease lining 
consumption by the selection of a lining material 
that is more resistant to slag attack. 

Cupola slags belong essentially to the same 
system as blast-furnace slags, viz., lime-alumina- 
silica with small percentages of iron and man- 
ganese oxides. From the work of McCaffery and 
associatest at the University of Wisconsin, it is 
known that small changes in the relative pro- 
portions of the constituents can cause large and 
abrupt changes in the viscosity of the slag. It 
was found in the investigations that these 
viscosity changes could be materially reduced 
by replacing part of the lime with magnesia. 
From their work the investigators drew the 


natural conclusion that the use of a high 
magnesia slag brought about more uniform 


furnace operation. 

The work just described led to the suggestion 
that smoother cupola operation might be secured 
by the use of dolomite (calcium-magnesium car- 
bonate) as a flux instead of limestone (calcium 
carbonate). 

Through the co-operation of the Perfect Circle 
Company of New Castle, Indiana, a careful com- 
parative test of dolomite as a cupola flux was 
made possible. Three runs were made on subse- 
quent days in a test cupola, under as uniform 
conditions as possible. In the first run, dolomite 
was used as a flux; in the second, limestone; 


* The author is Research Engineer at the Ohio University 
Experiment Station, and this Report is from their Bulletin. 

+ R.S. McCaffery, J. F. Oesterle and O. O. Fritsche. Effect 
of Magnesia on Slag Viscosity."’ Trans. A.I.M.E. (Iron and 
Steel Div.), Vol. 100, page 122 (1932). 
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and in the third, limestone plus 15 per cent. of 
its weight of fluorspar. The total flux in each 
case amounted to 5.7 per cent. of the metal 
charge. 

The writer did not have the opportunity of 
witnessing the last test run in which fluorspar 
was used, but in comparing the operation of the 
cupola when dolomite was used against the opera- 
tion when straight limestone was used, it was 
apparent that dolomite produced a much more 
fluid slag requiring less labour in keeping the 
slag hole and tuyeres clean. 

The charge in each case consisted of shop 
scrap and pig-iron, both of which had _ been 
analysed so that the average composition of the 
charge was definitely known. Samples of each 
melt were taken at six regular intervals during 
the run and analysed separately. In Table [ 
is given the average analysis of the charge for 
each run, and for comparison, the average 
analysis of the melt. 


TaBLe I.—Variation of Analyses with Different Types 
of Fluxes. 


Limestone 


Limestone. 
Fluorspar. 


Dolomite. 


Charge. 
Charge 
Charge. 


Melt. 


T.C. | 3.61 3.65 | 3.70 | 3.68 | 3.67 3.62 
Si | 2.80 | 2.70 | 2.81 | 2.73 | 2.82 | 2.70 
Mn | 0.75 0.65 0.78 0.69 0.77 0.67 
P | 0.41 0.43 | 0.47 | 0.47 0.46 | 0.40 
0.070 | 0.086 0.053 | 0.066 0.057) 0.08: 


These comparisons are very significant in that 
they show that the pick-up of sulphur from the 
fuel when dolomite was used as a flux was just 
half the amount absorbed when straight lime- 
stone was used. 

The reason for this difference in sulphur 
absorption by the metal has not been deter- 
mined. It is possible, of course, that the smaller 
sulphur pick-up in the case of the dolomite may 
have been due as much to the smoother opera- 
tion made possible by this material as to the 
chemical composition of the slag. 

A very pure grade of Ohio dolomite can be 
secured commercially, the analysis of which would 
be approximately as follows: CaO, 30.2 per 
cent.; MgO, 21.6; CO,, 47.7; SiO, and Al,O, 
combined, less than 0.5 per cent. 


Structural-Steel Industry and Tariffs. 


Mr. James Halliday, presiding at the annual meet- 
ing of the Federation of Bridge and Structural 
Engineers, said that the structural-steel industry, as 
an important and expanding outlet for steel, was now 
receiving the widest public attention. In fact. the 
sister industries, shipbuilding and structural steel- 
work, were destined to play a great part in industrial 
recovery. They must relax no efforts which would 
put them in a favourable position to seize the oppor- 
tunities of improvement as soon as the time came. 
The birth of their federation preceded by a very 
short time the adoption by Britain of a system of 
tariff protection. In dealing with tariff problems 
it was not possible for individual firms to make 
representations of a kind that the Government could 
reasonably adopt. Organisations to deal with prob- 
lems arising out of tariffs existed in every protected 
country. They were essential, and became more 
essential as the effect of the tariff played an increas- 
ing part in commercial life. That tariffs brought in 
their train a new set of problems affecting whole in- 
dustries had already become very plain. They had 
been afforded an opportunity of placing before the 
Tariff Advisory Committee their views on the serious 
difficulties under which the industry was at present 
operating. They were hopeful that the strong sup- 
port which the structural-steel industry had given 
to the British steelmakers in the past would find a 
ready and generous response to present and future 
needs. 
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FOUNDRY TRADE JOURNAL. 


Plaster Patterns in General Foundry Practice. 


MR. BALLANTINE’S PAPER EXAMINED." 


Mr. Dvuptey the Branch-President, 
said that betore proceeding with the ordinary 
business he wished to offer on behalf of the 
members congratulations to Mr. James Galt on 
his election as Provost of Paisley. Mr. Galt, as 
they all knew, was a very old member of the 
Institute, having joined in 1904 before the 
scottish Branch came into being; he had helped 
very largely in launching the Paisley Section 
and had shown great interest in all the activi- 
the Institute. It was an interesting 
coincidence that the first two towns in which 
sections of the Scottish Branch were formed, 
Valkirk and Paisley, had both at the moment a 
founder as Provost. 


ties of 


Continuing, the President said that many 
would not quite agree with all that had been 
said. As regards the light-castings industry, 
stucco patterns were well known and extensively 
used, but Mr. Ballantine wished to much 
farther and extend the use of them to general 
even large size Thev had all seen 
patterns which were badly chipped, battered and 
full of holes and very ancient which were some- 
times sent into the foundry, and he wondered 
how the plaster patterns would withstand the 
usage which some moulders seemed to 
think it necessary to give to them. He would he 
glad to hear what the members had to say about 
plaster patterns and the lecturer's views. 


work of 


rough 


Propellers from Stucco. 


Mr. A. Lawrie said that he felt that he had 
listened to an extraordinarily interesting Paper, 
and he thought it about the third which he 
could recall on the subject. The first was given 
many vears ago by Mr. McGowan, the second 
by Mr. Twiggins, of Babcock & Wilcox, and 
covered much the same ground as Mr. Ballantine 
had done, and about two vears ago there was a 
Paper by Mr. Russell. He considered that the 
lecturer had done ample justice to stucco, but 
where he disagreed with him was in regard to 
the larger work. He considered that the larger 
work would be better done in loam, as there 
the mould was ‘nade with the original sweeping 
up. whilst if they made a stucco pattern it was 


swept up like a loam mould and then that had 
to be used tor moulding. As a loam moulder 
he considered that loam got a very poor show 
at the present time. Mr. Liddle in his Paper 
two vears ago showed what could be done in 
loam in sweeping up large plates of 12. and 
li ft. in dia. He thought it would be quite 


a stiff problem for a stucco expert to produce a 
pattern of one of Mr. Liddle’s plates of 14 ft. 
dia. and only 2 in. thick full of holes. He main- 
tained that anything done in stucco could be 
better done in loam, as in the big jobs it was 
necessary to go through the loam process to make 
the pattern and then it was necessary to mould 
the pattern in sand. Mr. Ballantine had mainly 
dealt with propellers and he took it that 
Mr. Ballantine was specially referring to his 
methods. The method was as old as the hills 
and was the cheap man’s way of making a pro- 
peller. The cheap man made one blade and one 
but in his experience he had seldom to 
make two propellers alike. Every blade would 
he different and of varving pitch. For the last 
propeller he had to make he received the blue 
print on Monday afternoon and it was moulded, 
cast and machined and sent away on Saturday 
morning. To make a stucco pattern in such a 
case would be hopeless and a pattern of that 
sort could not be carried by the railway com- 
pany. The propeller which Mr. Ballantine had 
shown was of a ilat type and one pitch through- 
eut, but he seldom received orders tor that type 


hoss, 
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now. How would Mr. Ballantine tackle a job 
where the blades were of a different pitch every 
6 inches? He could not see how the blade sec- 
tions could be made as uniform as they did in 
sand or loam. It might be that the centre was 
not the centre of the blade. The new idea was to 
send the greatest thickness forward and_ the 
blade had no uniformity about it. He had no 
wish to detract in any way from the value of the 
Paper in speaking as he had done; it was an 
excellent Paper and worthy of very careful atten- 
tion by them all and more especially by the 
young patternmakers, but as a loam enthusiast 
stueco was too small for him. 

Mr. Batiantine said that he expected Mr. 
Lawrie to take up the position he had, but he 
still was of the same opinion as expressed in the 
Paper. Stucco was a patternmakers’ job and he 
used very much the system of Mr. Lawrie. If a 
propeller came along 10 ft. in dia. he would 
tackle it in stucco and make it pay. In a 
feur-bladed propeller he cut out 2 and in a 
three-bladed propeller one-third of the setting. 


Pneumatic Rammers and Stucco. 

A Memser said that no doubt others, like him- 
self, would be surprised at the amount of green- 
sand castings Mr. Ballantine had shown. He 
wished to ask Mr. Ballantine regarding the 
sweeping up of the job 12 ft. in dia. and 8 in. 
pitch how it would be done. He also would be 


interested to know how stucco patterns would 
stand up in cases where pneumatic rammers 
were emploved. 

Mr. Batiantine replied that he would not 


tackle a job of the size stated; he confined him- 
self to 10 tt. dia. and did not claim to do 
anything larger. The one-eighth part strips were 
placed whilst the job was being rammed up. 
Mr. R. Lippte said that 30 vears ago some of 
the finest work he had ever seen was made in 
Falkirk. He agreed with Mr. Lawrie that the 
larger jobs would be a tough proposition for a 
stucco expert, but he also thought that Mr. 
Ballantine was quite correct when he claimed 
that any job could be swept up, but a 10-ft. dia. 
propeller could not be done cheap enough. He 
remembered that at one time he got a 10 ft. 6 in. 
propeller to make there was no loam moulding- 
tackle rings, etc., and he had the bottom plate to 
make. He did it in 86 hrs. and had a good cast. 


The next casting was made in 27 hrs. He was 
certain’ Mr. Ballantine could not get  core- 


makers to make a full set with top and bottom 
to handle in 27 hrs. He believed ultimately they 
would get the green-sand moulders to do without 
patterns. Mr. Ballantine would give them 
sweeps to do the job. The cost of pattern- 
shop and stores over a large number of vears 
was a serious item and a pattern stored for a 
long time came back to the foundry perhaps 
obsolete to the improved style of working, and 
the casting had to be made at enormous expense. 

Mr. BaLiantine replied that Mr. Liddle’s re- 
marks were very pertinent. He could only say 
that he was not advocating extremes, but that 
stucco was applicable to general practice. If Mr. 
Liddle had to work to one-sixteenth limits, he 
would not be so keen on sweeping in green sand. 

Mr. Lippte said his contention was that 
green-sand moulders would use the same material 
for skinning as the loam moulder did. 

Mr. Batiantine agreed, if subjected to dry- 
ing, but he could not see how satisfactory results 
could be obtained by sweeping in green sand 
even with skin drying. 

Mr. J. Arnott said that he would like to ask 
Mr. Ballantine’s opinion about making cylindri- 
cal bodies in stucco, say, 2 ft. dia., and also 
production cores for it. Would stucco be good 
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for such a job? Then he would like to ask if he 
had experience of any material other than 
stucco, such as fireclay materials, which did not 
expand so much as stucco did. There were 
numerous cases of stucco in wood boxes where 
they could not get them out. In a French 
foundry he knew the moulder made the stucco 
pattern. 


Mr. Baiantine replied to Mr. Arnott that 
he would not make the cylinder mentioned in 
stucco; if it was for a production job, he might 
tackle it, but for ordinary working he would 
use a wood pattern. In regard to other cements, 
they were all good in their way, but he saw no 
reason to leave stucco. He agreed with the 
views of the light castings way of treating the 
patterns. The pattern was oiled and varnished 
at a certain temperature, and when the thick- 
ness was on, oil and varnish at another tempera- 
ture. He knew that stucco swelled, but by 
studying special jobs he could overcome it. 


Rapping Plaster Patterns. 


A Member said that he would like to know, 
in regard to stucco patterns, how Mr. Ballan- 
tine would rap them, as moulders damaged pat- 
terns in rapping. 

Mr. Baiantine replied that the only trouble 
with stucco patterns was when the moulder over- 
rapped them. If he drew the pattern and left 


it alone, it was all right. He had never ex- 
perienced any difficulty in drawing a_ stucco 
pattern. 

Mr. D. Sarre said that he was much in- 


terested in the making of stucco patterns for 
use in light work. He endorsed Mr. Ballan- 
tine’s views in preferring stucco for wood pat- 
terns in many cases, but he really thought that 
he had gone rather beyond the economic com- 
mercial limit. They employed a large number 
of patternmakers, and could always decide which 
method to use in a particular case. Among the 
sections they made was a cross-section pipe 
socket such as normally they would strike off as 
a skeleton, but when a large number was re- 
quired they: struck them up in stucco, and he 
doubted if there was any better method. The 
question of core boxes arose. They had a case 
of two 90-deg. bends, 3 in. long and 3 in. dia. 
hore. They had in this case experienced the 
swelling which caused trouble where they worked 
with two half-patterns which had to be dead 
accurate. They were parted and mounted on a 
string; the swelling had given them much 
trouble, but they had been able to cure it by 
foreseeing the error in the individual job. The 
question of rapping stucco patterns had been 
raised, and he thought it was an important 
point. In the foundry with which he was con- 
nected they employed about 400 moulders, and 
he thought that they had two men who could 
handle stucco patterns; the rest of them would 
make mincemeat of stucco patterns. He was, 
of course, referring to light sections, but the 
same trouble would be bound to occur in some 
degree with heavier work. He considered that 
Mr. Ballantine’s idea of putting in wood pieces 
for rapping was an excellent one. 

Mr. R. D. Lawrie said that Mr. Ballantine 
had undoubtedly given them an excellent Paper 
full of interesting matter. He knew very little 
about the light-castings industry, but could 
appreciate that stucco would be very useful 
there. Referring to the patterns exhibited, they 
showed what could be done, but in regard to 
the end casing shown, he understood Mr. Ballan- 
tine to say that he would make it in stucco and 
mould from it. If he had the job, he would 
make it in loam for one off and for 100 off he 
would also make it in loam. He would set the 
hottom-plate sweep up the bottom part and the 
top part separately. He would only require a 
sweep for the bottom and a sweep for the top. 
He would like to ask Mr. Ballantine how stucco 
patterns would stand up on a jolter. The pat- 
tern referred to for production he would make 


(Concluded on page 376.) 
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FOUNDRY TRADE JOURNAL. 


This Week’s News in Brief. 


Trade Talk. 


Messrs. Craven Bros. (MANCHESTER), LIMITED, 
have sent us an impressive list of orders for machine 
tools of various kinds which they have received 
during the past month. 


THE imports of foreign iron ore at the Prince of 
Wales Dock, Workington, in November amounted 
to 13,100 tons, compared with 7,500 tons in October 
and 4,950 tons in November, 1931. 

THE EMPLOYEES OF Messrs. Babcock & Wilcox, 
Limited, Dunbarton Works, have allocated the sum 
of £105 to infirmaries and other charitable institu- 
tions for the year ended November 30, 1932. 


Mr. CuHas. E. Hart, of 197, Bath Street, Glas- 
gow, C.2, has been appointed sole selling agent of 
Messrs. Switchgear & Cowans, Limited, of Old 
Trafford, Manchester, for the whole of Scotland. 


THE EMPLOYEES of Shaw Glasgow, Limited, Mary- 
hill Ironworks, have contributed to their Hospital 
Fund this year £193 1s. 11d. The allocation among 
various institutions includes £61 to the Western 
Infirmary. 


Lucas Furnaces, Limirep, notify their change of 
address from 53, Broad Street, Birmingham, 1, to 
Mount Works, Wharton Street, Nechells, Birming- 


ham, as from January 1, 1933. Their new tele- 
phone number will be East 0108. 
Messrs. R. B. ‘Tennant, Limirep. Whifflet 


Foundry, Coatbridge, have secured an order for a 
number of plate rolls for the Port Talbot Steel- 
works. The*rolls are the largest manufactured and 
hitherto have been obtained trom the Continent. 


Swansea E.ectriciry CoMMIT?rEE has recommended 
the Council’s acceptance of the tender of Messrs. 
Dorman, Long & Company, Limited, of Middles- 
brough, of £151,165, for the structural steelwork 
of the power-house at Swansea’s new electricity 
station. 


THe BuRNTISLAND SHIPBUILDING CoMPANY, 
Limitep, whose shipyard was one of the busiest in 
Great Britain during 1932 have booked a contract 
from the Joseph Constantine Steamship Company, 
Limited, Middlesbrough, for a coasting steamer of 
1,400 tons. 


AN ORDER FOR 100,000 steel sleepers has just been 
placed by the Great Western Railway. These will 
be used during its 1933 relaying programme, by the 
end of which the company will have laid in its 
main, relief and branch lines some 400,000 steel 
sleepers, equal to 185 miles of track. 


Messrs. Litucows, Limitep, Port Glasgow, have 
secured orders for two cargo steamers, each of 
8,250 tons deadweight, for Messrs. J. & C. Harri- 
son, Limited, London. The propelling machinery 
for both vessels will be supplied by Messrs. David 
Rowan & Company, Limited, Glasgow. 

THE DEPARTMENT OF OVERSEAS TRADE announces 
that already, some three months before the opening 
date, the number of overseas buyers who have 
signified their intention to visit the British In- 
dustries Fair at Olympia and the White City. 
London, and Castle Bromwich, Birmingham. next 
February is more than 30 per cent. larger than the 
corresponding number last year, when the atiend- 
ance of buyers set up a record. 

Tuat THE Moray Firth fishermen are turning their 
attention more to the possibility of seine net and 
home fishing on the West Coast is evidenced by 
the fact that a large number of motor-boats are 
being turned out at Banff and Macduff yards. Last 
week five boats were launched, and there are five 
more on the stocks. It is found that the running 
expenses are much less with the type of small boat 
now being built than with drifters. 


Messrs. Kryn & Lany (1928), Limirep, of Letch- 
worth, Herts, the well-known steelfounders and 
engineers, have secured a contract, as a result of 
the new fiscal policy, amounting to over £20,000 
from the Sullivan Machinery Company, who have 
hitherto imported their products from the U.S.A. 
It is understood that this is only the forerunner 
of other contracts of a like nature. The order com- 
prises a large tonnage of high-class steel castings 
and precision machine work. The contract will give 
employment to a number of skilled men. 


Company Reports. 


Whitehead tron & Steel Company, Limited.— 
Interim dividend at the rate of 10 per cent. per 
annum for the half year ending September 30. 


Cargo Fleet iron Company, Limited.—Profit, 
£65,598; brought in, £187,904; depreciation, 
£25,000; carried forward, after paying debenture 


interest, £189,756. 

Zinc Manufacturing Company, Limited.—Net. loss, 
after provision for depreciation and general expendi- 
ture, of £47,629; increasing the debit balance to be 
carried forward to £163,052. 

Renold & Coventry Chain Company, Limited.— 


Net profit, £40,439; brought in, £16,790; dividend of 


25 per cent. on the ordinary shares; to special re- 
serve, £15,000; carried forward, £12,887. 
Consett Iron Company, Limited.—The directors 


regret that the results of the half-year ended Sep- 
tember 30 do not warrant the payment of a dividend 
en either the preference or ordinary shares. 

Birmingham Aluminium Casting (1903) Company, 
Limited.—Profit, £15,128; brought in, £24,523; pre- 
ference dividend, £160; dividend of 5 per cent. on 
the ordinary shares, less tax, £10,197; carried for- 
ward, £29,294. 

John |. Thornycroft & Company, Limited.—Loss 
of £47,538 for the year ended July 31, after trans- 
ferring £130,000 from reserve; brought in. £52,107; 
carried forward, £4,569. No preference dividend is 
recommended for the year. 

Crompton, Parkinson, Limited.—Profit. 
brought in, £46,922; final dividend of 124 per cent. 
actual on the ordinary and ‘‘ A’ ordinary shares, 
making 224 per cent. for the year; to general reserve. 
£15,000; carried forward, £52.049. 

David Brown & Sons (Huddersfield), Limited.— 
Profit, £24,379; brought in, £117,999; special de- 
preciation and amounts written off engineering 
premises, plant, machinery, etc., £56,145; dividends 
on preference shares for year, £14,975; ordinary 
dividend of 24 per cent., less tax, £5,275; carried 
forward, £65,983. 

South Durham Steel & Iron Company, Limited.— 
Profit, £49,077; transferred from reserve for equali- 
sation of dividends, £10,000; brought in, £141,961; 
depreciation, £15,000; dividend of 3 per cent. for 
the year on the ordinary shares; provision for divi- 
dend on preference shares, to September 30, 1932, 
£4,500; carried forward, after payment of debenture 
interest and preference dividend to June 30, 1932, 
£141,724. 

Dorman, 
profit. 


£96,309 : 


Long & Company, ‘Limited.—Trading 
£258 324: dividends and sundry profits, 
£73.358; profits from bridges, excluding the Sydney 
Harbour Bridge, £81,791; total, after crediting sur- 
plus transferred from taxation reserve, £543,193; 
idle-plant charges, £179,860; writing down of stock 
values and other sundry items, £89,635; interest, 
£414,466; Sydney Bridge loss, £247,000; debit on 
profit and loss, after crediting £10,376 brought in, 
£387,768. 


Contracts Open. 


Cairo, January 10.—Supply and construction of 
cast-iron, steel or Armco pipes at Shubra, Cairo 
(contract No. 246), for the drainage department. 
The Inspecting Engineer to the Egyptian Govern- 
ment, 41, Tothill Street, London, S.W.1. 

South Africa.—50,000 ft. of 10-in. dia. spun-iron 
pipes, for the South African Railways & Harbours 
Administration. The Department of Overseas Trade. 
(Reference G.X. 12,091.) 


Steel Sleepers in the United States.—The Dela- 


ware & Hudson Railroad Corporation, which 
operates some 25 miles of standard-gauge track 
over steel sleepers has quite lately designed a 


sleeper especially suited to its needs and has placed 
the production on an efficient basis through the 
use of automatic welding heads, roller conveyors and 
special jigs. Some of the principal features in this 
method of producing steel sleepers at a total cost 
of under $4 a sleeper are described in a recent issue 
of ‘ The Iron Age.’’ The possible market for steel 
sleepers in the United States may be appreciated 
from the fact that some 430,000 miles of standard- 
gauge track contain 2,600 sleepers per mile. 
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Obituary. 


THE DEATH OCCURRED in London, en November 30. 
of Mr. George Neilson, chief partner in the Sum- 
merlee Iron Company, Coatbridge, at the age of 34, 
after a short illness. Mr. Neilson’s family had 
been connected with the Summerlee Company fo: 
five generations. 

THE DEATH OCCURRED at Clevedon, Somerset, 
December 5, of Mr. George Norcliffe Cook, who 
was foundry manager with Messrs. William Beard- 
more & Company, Limited, at Parkhead Works, 
for a number of years. Mr. Cook went to Messvs. 
Beardmore in 1912 and remained in their employ- 
ment until 1925, when he left to go to New Zea- 
land. After only a year or two there he returned 
to England. His knowledge of his particular work 
made him a widely-known figure in foundry prac- 
tice during the war. 


THE DEATH ocCURRED on December 3. after ; 
short illness. of Commander W. M’K. Wisnom. of 
Auchenfroe, Cardross, Dumbartonshire. He recently 
retired from the board of Messrs. William Denny 
& Bros., Limited, Dumbarton. Before he retired 
he was managing director of Messrs. Denny’s engine 
works. He received his early training in the engi- 
neering branch of the Royal Navy at Portsmout 
Dockyard, Keyham College. Devonport, and the 
Royal Naval College. Greenwich. He was fo 
many years an engineer inspector at the Admiralty. 
where he was specially associated with the develop- 
ment of machinery for torpedo destroyers following 
the introduction of the turbine. 


Personal. 


Pror. Henry Lovis celebrated his 77th birthday 
on December 7 we 

Mr. J. S. Tuyne, for 19 years manager of the 
shipbuilding yard of Messrs. S. P. Austin & Son. 
Limited, Sunderland, has retired. 

Sir Henry Fowter, former Chief Mechanical 
Engineer of the L.M.S. Railway, who has been 
assistant to the Vice-President for Works since 
Jarmary, 1931, is retiring from that office at the 
beginning of the New Year. 


X-Ray Testing of Metals.—According to a com- 
munication by H. H. Laurie in a recent issue otf 
‘Machine Design,” three types of X-ray analysis 
have been developed, all of which are applicable to 
the metal-working industries. (1) Analysis by 
absorption, giving shadow pictures on a film or 
fluorescent screen; (2) analysis by interference ot 
diffraction patterns; and (3) spectral analysis—a 
photographic record of characteristic spectrum lines 
of any material. The first method is the easiest. 
least expensive and most readily analysed. Its 
applications in the field of metals lie in the detec- 
tion of flaws in castings and welded structures 
subjected to high pressures or stresses. 


Testing Welds in Steel Structures.— According to a 
Paper submitted by Dr. G. A. Hankins, of the 
National Physical Laboratory, to the Internationa! 
Association tor Bridge and Structional Engineering. 
no practical method of non-destructive testing 1s 
immediately available whereby it is possible to 
obtain a positive indication of the quality of the 
majority of the welds which may be present in a 
welded steel structure. Certain methods of non- 
destructive testing are undoubtedly of value in 
particular cases, but the difficulties arising in the 
general application of such tests to welded struc- 
tures are much greater than in most uses of fusion 
welding. The difficulties, however, may not t 
insuperable, and it is hoped that investigators will 
continue their work in the development of such tests. 


New Finish for Nickel-Clad Steel._—A new finish 
and wider range of sizes of nickel-clad steels is now 
available in America. With the new finish. 
identified as ‘‘ hot rolled and cleaned,’” the duplex 
steel is free from the brown nickel oxide present 
on the nickel side in the regular hot-rolled finish. 
The cleaning process gives the nickel a matte-like 
appearance, nearly white in colour, with surface 
claimed to be superior to that produced by standard 
plate-mill practice. Nickel-clad steel is a bimeta! 
made up of a light Jayer of pure, solid nickel bonded 
to a heavy layer of flange quality steel. The nickel 
layer can be of variable thickness as desired up to 
20 per cent. of the total thickness.—‘* Steel.”’ 
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Raw Material Markets. 


The iron steel markets remain generally 
steady, there still being an undertone of optimism. 
The export trade shows little expansion, owing to the 


restriction following international financial uncei 
tainties. Home sales of pig-iron are showing «a 
slight expansion. The demand for semis is_ still 


limited, but there is an increasing inquiry for 
finished steel material. although sales are still too 
miscellaneous to allow of regular rolling programmes 
at the mills. 


Pig-Iron. 
MIDDLESBROUGH.—The demand for Cleveland 


iron has slightly improved, local consumers having 
been buying forward to some extent. A few export 
erders have been taken, but the total tonnage does 
not amount to very much. Ironmasters continue to 
make small price concessions in foreign markets. 
while Scottish consumers are also offered preferential 
rates. The local quotations remain at:—No. 
Cleveland foundry iron, 61s.;) No. 3 Cleveland 
G.M.B.. 58s. 6d.; No. 4 foundry, 57s. 6d.; No. 4 
forge, 57s. per ton. 

There are now seven furnaces making East Coast 
hematite. but almost the whole of the increased 
production is being marketed, as consumption con- 
tinues to show expansion. Independent stock- 
holders are cutting below the makers’ quotations 
slightly. but the latter adhere to 59s. for mixed 
numbers and 59s. 6d. for No. 1 quality. On the 
North-West Coast, the putting into blast of two 
furnaces at Barrow has not weakened the situation. 
as the production is largely absorbed by the local 
steelworks. Consumers various districts also 
maintain a satisfactory demand and the makers 
report that no iron is being put into stock. 
Bessemer mixed numbers are nominally at 66s. pei 
ton at works. 


LANCASHIRE.—The market has slowed down 
considerably, and new business is very limited. 
Moderate deliveries continue to be taken by the light 
foundries and one or two speciality firms. The 
textile machinists and most of the jobbing foundries 
continue to be short of work. while a large numbei 
of consuming firms have commenced — stocktaking 
operations. For delivery to users in the Manchester 
price zone. Derbyshire. Staffordshire and Cleveland 
brands of No. 3 continue to be offered on the basis 
of 67s. per ton. Northamptonshire being quoted at 
65s. 6d., Derbyshire forge at 62s., Scottish foundry 
at from 83s. to 88s. 6d.. West Coast hematite at 
about 81s... and East Coast at about 76s. 


MIDLANDS.—New business has fallen off some- 
what, many of the larger foundries now being covered 
until the end of March. The majority of the smalle) 
units, however. adhere to a hand-to-mouth buying 
policy. The chief consuming activity continues to be 
in the lighter sections of the trade, the heavy- 
engineering foundries being short of specifications. 
There has been no change in quotations; the present 
controlled zone prices are 62s. 6d. for Northants 
No. 3 and 66s. for North Staffordshire, Derbyshire 
and Lincolnshire No. 3, delivered to Birmingham and 
Black Country stations, with 5s. less for forge iron. 
Cleveland No. 3 is on offer at 66s. delivered Bir- 
mingham station, but Continental iron is of no 
interest. locally. 


SCOTLAND.—The price of hematite has been 
reduced from 67s. 6d. to 66s. per ton, but foundry 
iron remains at 67s. 6d. per ton f.o.t. furnaces for 
No. 3. This anomalous position has been brought 
zbout by the general slowness of the demand, which 
gives little promise of immediate improvement. 


There is still only a moderate call for Middlesbrough 
lion, and the price is a little easier at 54s. at 
Falkirk. with other English foundry irons obtainable 
at slightly less. 


Coke. 


The consumption of foundry coke remains very 
sluggish and little new business is coming forward. 
Quotations for best Durham coke vary from 86s. 6d. 
to 38s. per ton, with Welsh coke at from 30s. to 
45s. per ton, delivered Midlands. 


Steel. 


Conditions in the steel markets are quiet. and 
there seems no expectation that an improvement will 
take place until the international-debt situation has 
become clearer. according to the official report of 
the London Iron and Steel Exchange. It is be- 
lieved, however, that a considerable tonnage of 
orders is being held back which may be placed in 
the New Year if affairs become more settled. Busi- 
ess in semi-finished material has become rather 
less active, but most of the British works are fairly 
busy on this class of material and are finding prac- 
tically no competition from the Continent. Recenily 
a few transactions in foreign semi-finished steel 
were reported, but these have not keen followed by 
fresh business. In the finished-steel department 
there has been more export inquiry of late, but a 
comparatively small proportion of this has material- 
ised into orders. Business in the home trade has 
fallen off somewhat. as is usual immediately before 
Christmas, but on the whole home-trade buying has 
been fairly good. 


Scrap. 


On the Cleveland market there is a keen demand 
for all classes of scrap iron. and sellers are not 
prepared to commit themselves to any great extent 
at present levels. In the Midlands also consumption 
has shown improvement. and heavy machinery is 
offered at 45s. to 47s. 6d. delivered. good heavy in 
handy sizes at 40s. to 42s. 6d. and clean light at 
36s.. delivered. In South Wales there is a notice- 
ably better demand for heavy cast-iron scrap. busi- 
ness being done at 41s. 6d. to 42s. 6d. There is 
little alteration in the position in Scotland. 


Metals. 


Copper.—As we foresaw last week. the producers’ 
conference in New York has. to all intents and pur- 
poses, failed to come to any decision. The agree- 
ment at present in force will run out at the end of 
this year, and. failing any last-minute rdpproche- 
ment, the industry will inevitably enter upon a 
period of internal warfare which will eliminate the 
small high-cost mines. Taking the long view. this 
should ultimately be to the benefit of the. industry. 
For the present. however. the copper consumer will 
continue to enjoy very low prices. Quotations have 
been unsteady this week. following the failure of 
the producers to agree. aided by a rally in sterling. 
The demand from consumers: on both sides -of ihe 
Atlantic has been poor. 

Closing quotations :— 

Cash.—Thursday, £20 1s. 3d. to- £30 2s. 6d.; 
Friday, £29 3s. 9d. to £29 6s. 3d.; Monday. £27 5s. 
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to £27 7s. 6d.; Tuesday, £28 to £28 ls. 3d.: 
Wednesday, £27 15s. to £27 16s. 3d. 

Three Months.—Thursday, £30 8s. 9d. to £30 10s 
Friday, £29 Ils. 3d. to £29 12s. 6d.; Monday. 
£27 12s. 6d. to £27 15s.; Tuesday, £28 7s. 6d. to 
£28 8s. 9d.: Wednesday, £28 Is. 3d. to £28 2s. 64. 

Tin.—The value of this metal has fallen some- 
what, and is inclined to fluctuate. the market lack- 
ing stability owing to the poor demand from con- 
sumers. The South Wales tinplate industry con- 
tinues to expand, but there is little call for fresh 
supplies of material at the moment. There is a 
similar lack of demand from other consumers and in 
all probability business will not recover until the 
beginning of the New Year. 

Official closing prices :— 

Cash.—Thursday, £151 17s. 6d. to £152; Friday, 
£150 5s. to £150 7s. 6d.; Monday, £149 2s. 6d. to 
£149*5s.; Tuesday, £149 12s. 6d. to £149 1is.: 
Wednesday, £148 5s. to £148 10s. 

Three Months.—Thursday, £152 12s. 6d. to 
£152 15s.; Friday, £151 7s. 6d. to £151 10s. ; Mon- 
day, £150 5s. to £150 7s. 6d.; Tuesday, £150 15s. 
to £150 17s. 6d.; Wednesday. £149 5s. to £149 10s. 


Spelter.—Spelter has weakened slightly in accord- 
ance with the trend of the other metals. Galvanisers 
are far from’ being in a position to buy at the 
moment. but there is more inquiry from the brass- 
makers. and the demand from this branch will prob 
ably show an upturn next month. 


Daily fluctuations :— 
Ordinary. — Thursday, £15 Is. 3d.; Friday. 
£14 17s. 6d.; Monday. £14 15s.; Tuesday. 


£15 1s. 3d.: Wednesday. £15 Is. 3d. 

Lead.—There is little support from consuming in- 
terests, and the market has been depressed by the 
unfavourable international situation, aided by a rise 
in the exchange. The outlook at the moment is 
verv obscure. 

The week's prices have been :— 

Soft Foreign (Prompt).—Vhursday, £11 5s. : 
Friday. £11; Monday, £10 17s. 6d.; Tuesday, £11; 
Vednesday. £10 18s. 9d. 


Plaster Patterns in General Foundry 
Practice. 
(Coneluded from page 373.) 


a male and female block and two complete pat- 
terns would be required. 

Mr. Ba.eantine replied to Mr. Lawrie that 
the time in making the end cover was very small, 
and they made a perfect job. He had to make 
16 off it, and eight were made; the pattern 
altered, and eight more cast. He went into the 
question very carefully, and neither loam mould 
nor wood pattern could be made at double the 
cost. 

The CaarrMan said that they had had an in- 
teresting discussion in which all sorts of points 
had been raised. He was inclined to agree that 
much could be done in stucco that was done in 
wood for production. He made permanent iron 
patterns from the stucco for repetition work; for 
one, two, or three off they made the stucco pat- 
tern and left it at that. In his own foundry 
they did that with even quite small pieces of 
shell and then laid them aside. 


THe FRENCH works, Hauts Fourneaux et Lami- 
noirs de Montataire et de la Sambre. is at present 
not earning sufficient to meet financial and over- 
head charges. The final results for 1932, however. 
will show a considerable improvement on the year 
1931, which closed with a loss of ‘5,997,201 fes. 


Telephone : 3852 (2 Lines). 


CAST IRON FLANGED PIPES 
2in—12in. & CONNECTIONS. 624 india. 


WE HAVE FIFTY-TWO YEARS OF ACCUMULATED EXPERIENCE AND METAL PATTERNS. 


JAMES & RONALD -RITCHIE, LTD., 
MIDDLESBROUGH. 


Telegrams : “ Ritchie, Middlesbrough.” 
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Aluminium 
foundrymen 
are invited to 
write for current : 
B.A.C. Aluminium 
Foundry Data 
(No. 328). 


AVUMINIUM 
A\ LIGHT ALLOYS 


THE BRITISH ALUMINIUM LTP, 
ADELAIDE HOUSE, KING WILLIAM STREET, LONDON. E.C. 4. 
TELEPHONE: MANSION HOUSE S56! 8074(SUNES) TELEGRAMS: CRYOLITE, BILGATE. LONDON. 
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India 40 15 
Wire bars .. 88 
Do., Feb... £655 
H.C. wire rods & 
Off. av. cash, Nove mber 6 
Do., 3 mths., November 32 5 
Do. Sttlmnot., November 32 0 
Do., Electro, November = 
Do., B.S., November .. 34 19 
Do., wire bars, November 37 
Solid drawn tubes 
Brazed tubes 
Wire 
BRASS. 
Solid drawn tubes 
Brazed tubes 
Rods, drawn 
Rods, extd. or rlld. 
Sheets to 10 w.g. 
Wire 
Rolled metal 
Yellow metal rods 
Do. 4 x 4 Squares 
Do. 4 x 3 Sheets 
TIN. 
Standard cash 148 5 
Three months 149 5 
English... 149 0 
Bars. . 153 10 
Straits 155 0 
Australian .. 153 12 
Eastern 154 15 
Banca 155 12 
Off. av. cash, Nov ember . 153 13 
Do., 3 mths., November 154 11 
Do., Sttlmt., November 153 13 
SPELTER. 
Ordinary .. 36 
English .. 2 
India M 5 
Zinc dust .. os 
Zinc ashes .. os 26 
Off. aver., Nov ember <« 2 
Aver. spot, November .. 15 5 
LEAD. 
Soft foreign ppt. .. 38 
Empire .. ee 
English .. 
Off. average, November . o 
Average spot, November.. 12 1 
ZINC SHEETS, &c. 
Zinc sheets, English oo 2410 
Do., V.M. ex-whse. .. 24 5 
Boiler plates 23 0 
Battery plates... os _ 
ANTIMONY. 
English .. 3710 Oto 42 10 
Chinese 26 15 
Crude -- 1910 
QUICKSILVER. 
Quicksilver 1015 
FERRO-ALLOYS AND 
STEEL-MAKING METALS. 
Ferro-silicon— 
25% 
45/50% .. .. «. 1315 
15% 19 10 
Ferro-vanadium— 
35/50% .. 12/8 Ih. 
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WEEKLY PRICE CURRENT. 


Ferro-moly bdenum— 


70/75% carbon-free 6/3 per lb. 

of Mo, 
Ferro-titanium— 

23/25% carbon-free « 40d. bb. 
Ferro-phosphorus, 20/25% .. £18 10 0 
Ferro-tungsten— 

80/85% 1/73 Ib. 
Tungsten metal powder— 

98/99% 1/10} Ib. 
Ferro-chrome— 

2/4% car. .. £32 17 6 

4/6% car. ss 

6/8% car. -. £24 2 6 

8/10% car. . -£23 6 8 


Ferro-chrome— 
Max. 2% car. .. £36 0 0 
Max. 1% car. ne -. £40 2 6 


Max. 0.70% car. £43 12 6 
70%, carbon-free .. : 1/- Ib. 
Nickel—99.5/100% £255 to £260 
nickel shot .£229 10 O 
Ferro-cobalt .. = 7/9 |b. 
Aluminium 98/99% .. ..£100 0 0 

Metallic chromium— 
96/98% 2/9 Ib. 


Ferro- -mangauese (net) — 
76/80% ioose £10 15 Oto £11 
76/80% packed£11 15 0 to £12 
76/80% export (nom.) £9 1 
Metallic manganese— 
94/96% carbon-free 1/4 Ib. 
Per ton unless otherwise stated. 


HIGH-SPEED TOOL STEEL. 


Finished bars, 14% tungsten 2s. Od. 
Finished bars, 18% tungsten 2s. 9d. 
Per |b. net, did buyers’ works. 

Extras— 
Rounds and ayn. 3 in. 


and over 4d. lb. 
Rounds and equares, under 

3 in. to } in. 3d. lb. 
Do., under } in. to 3, in... 1/- Ib. 
Flats, in. X din. to under 

lin. X in. ‘ 
Do., under 3 in. X } in. 1/- lb. 
Bevels of approved sizes 

and sections 6d. |b. 


Bars cut to length, 10% extra. 


SCRAP. 
South Wales— Zac. 2. 


Bundled steel and 


shrngs. .. 115 Otol 19 0 
Mixed iron and 
steel ; 112 6tol 17 6 
Heavy castiron 2 1 6to2 2 6 
Good machinery 2 5 Oto2 7 6 
Cleveland— 
Heavy steel 


Steel turnings 1 5 
Cast-iron borings .. 6 
Heavy forge wae 6 
W.I. piling scrap .. 2 6 
Cast-iron scrap 1 17 2 0 


Midlands— 


Light cast-iron scrap 116 0 
Heavy wrought iron 2 5 0 
Steel turnings, f.o.r. 1 0 6 


Scotland— 
Heavy steel 
Ordinary cast iron 
Engineers’ turnings 
Cast-iron borings .. 
Wrought-iron piling 
Heavy machinery. . 


London—Merchants’ buying prices 
delivered yard. 


Copper (clean) .. 


0 
Brass 14 0 0 
Lead (less usual draft) 10 0 0 
Tea lead a 810 0 
Zine 810 0 
New aluminium cuttings. 72 0 0 
Gunmetal .. 2 
Shaped black pewter .. 60 0 0 


PIG-IRON. 
(f.o.t. unless otherwise stated.) 
N.E. Coast— 

Foundry No. | 
Foundry No. 3 

at F alkirk 
Foundry No. 4 
Forge No. 4 
Hematite No. 1 
Hematite M/Nos. . 


N.W. Coast— 
Hem. M/Nos. d/d Glas. 
» 4d/dBirm. .. 
Malleable iron d/d Birm. 


Midlands (d/d Birmingham dist.)— 


Staffs No. 4 forge 
» No.3 fdry. 
Northants forge 
»  fdry. No.3 


fdrv. No. 1 
Derbyshire forge 
a fdry. No. 3 
fdry. No. 
basic .. 
Scotland— 
Foundry No. 1 
No. 3 


Hem. M/Nos. d/d .. 


Sheffield (d/d 
Derby forge 


»  {dry. No. 3. 
Lines forge 
»  fdry. No. 3. 


E.C. hematite 
W.C. hematite 


Lancashire (d/d eq. Man. ai 

Derby forge ‘ ° 
»  fdry. No. 3. 

Stafisfdry. No.3 .. 
Northants fdry. No. 3 
Cleveland fdry. No.3... 
Dalzell, No. 3 (special) 102/6 to 
Glengarnock, No. 3 


58/6 
63/6 


63/6 
73/6 
83/6 


62/- 
67/- 
67/- 
65/6 
67/- 

105 /- 


83/- to 83/6 


Clyde, No. 3 83 to 83/6 
Monkland, No.3 .. 83/- to 83/6 
Summerlee, No. 3 .. 83/- to 83/6 
Eglinton, No.3. 83/- to 83,6 
Gartsherrie, No.3 .. 83/- to 83/6 


Shotts, No. 3 


83/- to 83/6 


FINISHED IRON AND STEEL. 
Usual District deliveries for tron; delivered 


consumers’ station for steel. 


Bars (cr.) . 9 0 Oto 915 0 
Nutand bolt iron7 15 Oto 8 0 0 
Hoops 1010 Otol2 
Marked bars (Staffs) f.o.t. 12 0 0 
Gas strip 1010 Otol2 0 0 
Bolts and nuts, ? in. x 4in. 13 0 0 

Steel— 

Plates, ship,etc.8 15 Oto 817 6 
Boiler pits. 8 7 6to 9 & @ 
Chequer pits. 10 7 6 
Angles 8 7 6 
Tees 
Joists 815 0 
Rounds and : squares 3 in in. 

to 54 in. 7s 
Rounds under 3 i in. to Ri in. 

(Untested) -- 6 15 O& up. 
Flats—8 in. wide and over 8 12 6 

»» under 8 in. and over5in. 817 6 
Rails, heavy 8 5 Oto 810 0 
Fishplates . ‘ -- 1200 
Hoops (Staffs) 9 ‘10 O0to10 10 0 
Black sheets, 24g. (10-t. lots) 9 5 0 
Galv. cor. shts. 11 5 0 
Galv. flat shts. 1115 
Galv. —e wire, Py plain 14 0 0 
Billets, soft. 417 6to5 7 6 
Billets, hard 612 6to7 2 6 
Sheet bars .. 415 O0to5 2 6 
Tin bars... £8 
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PHOSPHOR BRONZE. 
Per Jb. baris. 


Strip 103d. 
Sheet to 10 wg. 113d. 
Wire 118d. 
Rods 103d. 
Tubes 164d, 
Castings .. 123d. 


Delivery 3 cwt. free. 

10% phos. cop. £30 above B.S 

15% phos. cop. £35 above B.S. 

Phosphor tin (5%) £30 above 
price of English ingots. 

C. CLirForD & Son, Liurreo. 


NICKEL SILVER, &c. 


Per lb 

Ingots for raising 7d. to 1/1 
Rolled— 

To 9 in. wide -. I/l tol/7 

To 12 in. wide 1/1} to 1/7} 

Yo 15 in. wide 1/14 to 1/74 

To 18in. wide .. 1/2 tol/s 

To 21 in. wide .- 1/2} to 1/84 

To 25 in. wide 1/3 to 1/9 
Ingots for spoons and forks 7d. to 1/34 


Ingots rolled to spoon size 
Wire round— 
to 10g. 1/43 to 1/114 
with extras according to gauge. 
Special 5ths quality turning rods ip 
straight lengths, 1/34 upwards. 
AMERICAN IRON AND STEEL. 
At Pittsburgh unless otherwise stated. 


Dols. 
No. 2 foundry. Phila. .. -. 13.59 


10d. to 1/6} 


No. 2 foundry, Valley 14.50 
No. 2 foundry, Birm. 11.00 
Basic oe 15.39 
Bessemer .. 16.89 
Malleable . 16.39 
Grey forge 16.39 
Ferro-mang. 80%, ‘seaboard 638.00 
O.-h. rails, h’y, at mill .. -. 40.00 
Billets .. oe 26.00 
Sheet bars 26.00 
Wire rods 37.00 

Cents. 
Iron bars, Phila. . . 86 
Steel bars .. 60 
Tank plates 60 
Beams, etc. 60 
Skelp, grooved steel 60 
Steel hoops 55 


Sheets, black, No. 24 
Sheets, galv., No. 24 
Wire nails 

Plain wire 

Barbed wire, galv. ea 
Tinplates, J00-lb. box .. 


COKE (at ovens). 
Welsh foundry 20/- to 25/- 


» furnace 16/- to 16/6 
Durham and Northumberland— 
» foundry.. 21/- to 25/- 


»  furnace.. 13/- to 13/9 


TINPLATES. 
f.o.b. Bristol Channel ports. 
I.C. cokes 20 x 14 per box aa 16/- 
” 28 x 20 ” 32/- 
a 20x10 ,, 23/- 
»  183xl4,, .. 16/74 
c.W. 20x14 ,, 13/9 to 14/6 

ie 28x20 ,, 27 /9 to 28/- 

184 x 14,, 
SWEDISH CHARGOAL IRON & STEEL. 
Pig-iron £6 0tof7 O 0 
Bars-hammered, 

basis £16 10 Oto £17 0 0 


Bars and nail- 
rods, rolled, 


basis £15 17 6 to £16 5 
Blooms £10 0 Oto £12 0 0 
Keg steel £32 0 0 to £33 0 0 
Faggot steel £18 O O to £23 0 0 
Bars and rods 

dead soft, st] £10 0 te £12 0 0 


0 
All per English ton, f.o.b. Gothenburg. 
[Subject to an exchange basis of 
Kr. 18.16 to £1.] 


Pipes 
Castin; 


Hollov 


BUILD 
To: 


Di 
61/- 
58/6 Be 
54/- 
57/6 
57/- 
59/6 
59/- 
) impor 
69 /- 
pis 117/6 
ir 
; 61/- 
| = = 
Id. 57/6 
= 
61/- 
66 /- 
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DAILY FLUCTUATIONS. 


FOUNDRY TRADE JOURNAL. 


Standard Tin (cash). 


Spelter (ordinary). 


13 


Zine Sheets (English). 


Standard Copper (cash). « & a & « 4, 
£ ¢. d. ; Dec S .. 161 17 Ginc. 5/- Dec. 8 1 1 3dee. 1/3 Dec. 8 .. 2410 ONo change 
Dec. 8 30 1 3 dec. 13/9 9 .. 150 5 Odec. 32/6 9 14.17 6 3/9 
9 .. 293 9 17,6 .. 2 6 22/6 1415 0 ,, 2/6 
12... 27 5 38/9 » 13 .. 14912 6Ginc. 10/- » 15 1 38ine. 6/3 13 
15/- » 14 .. 148 5 Odec. 27/6 15 1 3 No change 
» dec. o- 
Electrolytic . Tin (English ingots). Spelter (Hieetzo, 99.9 per cent. ). Lead (English). 
8. a & sa. & 

Dev ae a 0 O dec. 20/- Dec. 8 .. 152 10 0 ine. 5/- Dec. 8 17 10 O No change Dec. s 12 15 dec. 5/- 
9 3410 0 10/- 9 .. 15015 0 dec. 35/- 9 17 5 Odec. 5/- 9 12 10 5/= 
Bee. » 12 ..14015 ,, » 17 5 0 No change » 1210 

13... 3310 Oince. 20- 13 .. 150 5 Oine. 10- — 
14 .. 33 0 Odec. 10- » 14 .. 149 0 Odec. 25/- 1750 ,, » 


Imports and Exports of Iron and Steel Castings in November and the eleven months 1932, compared with November and the eleven months 1931. 


| Eleven Eleven Eleven Eleven 
| | | |; 1931. 1932. 
Imports. | Tons. | Tons. Tons. | Tons. | £ £ £ £ 
Pipes and Fittings, Cast 1,377 323 12,637 2,722 20,884 4,215 167,312 46,346 
Castings, in the Rough, Iron. 138 8 1,317 558 | 2,494 177 26,260 10,114 
oe 600 72 5,862 1528 | 10,625 1,165 118,899 29,584 
Hollow- ware, Cast, not Enamelled . 9 | 1 76 46 656 41 5,337 2,964 
»  Enamelled 2 | 38 50 237 147 1,707 | 2,788 7,237 
Exports. | | 
Castincs— | | 
To Argentine Republic as ne a 89 12 800 | 298 4,962 319 | 38,146 10,943 
» Irish Free State.. ..  . | 460 | 304 4,225 | 3,234 21,738 | 11,203 194,571 143,486 
» British South Africa oo ee 375 | 165 2,214 1,409 | 10,892 | 5,655 | 79,135 49,994 
“<4. .| 112 | 120 1,219 | 807 4,251 | 5,348 | 44,534 30,991 
» New Zealand 24 | 24 330 | 307 1.069 | 1,312 20,042 16,257 
Total dusteties other countries) .. sf 1,518 | 995 12,750 | 9,677 69,343 39,696 567,320 406,039 
To Argentine Republic me ee ae en 242 42 4,935 | 1,504 2,640 475 47,898 16,255 
»» irish Free State .. 858 244 12,474 5,809 11,731 3,933 146,229 79,715 
British South Africa .. 344 785 | 6,892 | 3,943 4,976 6,546 | 80,237 46,001 
sndis 101 86 1,583 | 1,014 1,305 1,367 25,379 16,337 
» Straits Settlements and Malay States . = ee os 165 138 2,557 | 2,295 2,357 1,251 27,887 | 22,771 
Total (including other countries) .. on 6,241 4,965 | 65,683 | 60,449 66,320 53,287 740,904 | 616,295 
HoLLow-waRE— | 
Cast, not Enamelled, and Cast, Tinned .. i oe 225 290 | 2,023 | 2,303 7,934 9,645 71,285 | 80,054 
63 74 | 510 740 5,537 5,086 | 49.174 | 61.498 
CasTInecs, in the rough— 
194 74 | 2,230 1,066 5,941 3,379 | 55.444 | 34,764 
Steel .. os 44 59 1,064 671 1,841 2,385 38,299 | 28.810 


WILLIAM JACKS COMPANY, 


“WINCHESTER HOUSE, 


OLD BROAD ST., LONDON, E.C.2. 


CLARENCE CHAMBERS, 339, 


CENTRAL CHAMBERS, 
3, HOPE ST., GLASGOW, C.2. 


CORPORATION STREET, BIRMINGHAM. 
13, RUMFORD STREET, LIVERPOOL. 


TRAOE Mane 


IRON 


All grades FOUNDRY, HEMATITE, BASIC, 


SPECIALS, &c. 


NON-FERROUS METALS 


COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE. 


ZETLAND ROAD, 
MIDDLESBROUGH. 
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FOUNDRY TRADE JOURNAL. 


SITUATIONS WANTED. 


MACHINERY—Continued. 


DECEMBER 15. 1932. 


TENDER. 


FOUNDRY FOREMAN desires 
position; experienced in Admiralty ccn- 
tracts, gunmetal, phos. bronze and manganese 
castings; 12 years foreman in last situation.— 
Box 258, Offices of THe Founpry TRADE 
JouRNAL, 49, Wellington Street, Strand, Lon- 
don, W.C.2. 


EMPLOYMENT REGISTER. 


Conducted by the Institute of British Foundry- 
men by courtesy of the proprietors of THe 
¥oonpky TRaDE JOURNAL. 


Correspondence should be addressed to the 
General Secretary, Institute of British Foundry- 
men, St. John Street Ohambers, Deansgate, 
Manchester, from whom full particulars can be 
obtained of this service. 

Any employer wishing to communicate with 
a candidate should write to the General Secre- 
tary, quoting identification number. 


VOUNDRY Manager seeks re-engagement ; 
25 years’ first-class experience in highest- 
class iron and brass castings, including pumps. 
cranes and repetition work. Good technical 
knowledge. Age 49. (200) 


PRACTICAL Foundryman seeks situation in 
any sphere of foundry activity. Excellent 
character, secondary education. Contributor to 
foundry literature, many educational successes. 
Preferably situation of trust and responsibility. 
Representative foundry requisites. Anything 
considered ; not afraid of work. (201) 


DVIRST-CLASS Steel-Foundry Manager re- 
quires similar position, or in any other 
capacity where experience could be utilised. 
Sound engineering training, practical steel- 
making, experience including electric steel and 
subsequent manager of well-known steel foun- 
dries. (202) 
OUNG Moulder, 19 years of age, requires 
position. Good experience on special pipes 
and similar castings. (203) 


PROPERTY. 


MAGNIFICENT 


11 ACRES WORKS SITE. 
SHEFFIELD. 
145,000 Sq. Ft. of Shops. 
SIDING CONNECTIONS 
with L.M. & S. and L. & N.E. Rlys. 
WELL-BUILT & COMMODIOUS OFFICES 
Will Sell whole or in lots to suit customers 
or Let on favourable terms. Unique oppor- 
tunity for Manufacturers. 
Apply— 
THOS: W. WARD, LTD., 
ALBION WORKS, SHEFFIELD. 


MACHINERY. 


Wy ORRIS Cupola Hoist with Steel Tower and 
Car.—A. Moreax, 50, Wilkin Street, 
N.W.5. Gul. 1147. 


THOS: W. WARD, LTD. 
GRINDING MACHINE, Universal, 10” 

GUILLOTINE SHEARS, Treadle, cap. 36” 
wide x 18 s.w.g. 

PLANER, combined hand and power feed. 

New COCHRAN BOILER, 12’ 3” x 5’ 6”, 
100 Ibs. w.p. 

30,000’ 2” dia. S. & S. PIPING. 

ALBION WORKS, SHEFFIELD. 
’Grams: Forward. *Phone, 23001 (10 lines). 

‘* Albion "’ Catalogue on application. 


\ JANTED, Secondhand or New. Hand 

Moulding Machine to take 8-in. to 18-in. 
Square Boxes.—Box 304, Offices of THE 
FounprY TrapeE Journar. 49, Wellington 
Street, Strand, London, W.C.2 


FOR SALE. 
SAND BLASTING PLANTS. 

TILGHMAN Sand Blast Room, 12 ft. x 
9 ft., complete with Air Compressor. 

TILGHMAN Rotary Barrel Sand _ Blast, 
36 in. x 30 in., complete with Air Compressor. 

TILGHMAN DOUBLE BARREL Rotary 
Sand Blast, barrels 24 in. x 20 in., complete 
with Air Compressor. 

TILGHMAN CABINET Sand Blast, cabinet 
4 ft. 6 in. square. Sand Apparatus stands on 
floor, no pit required; complete with Air Com- 
pressor. 

JACKMAN Rotary Barrel Sand Blast, barrel 
30 in. x 24 in., complete with Air Compressor. 
MOULDING MACHINES. 
FARWELL Type Hand SQUEEZERS, plain 
and universal, also with turnover, sizes 30 in. 

and 36 in., by Adams. 

FARWELL Type Hand Squeezers, 24 in., 
by Samuelson. 

ADAPTABLE HAND Moulding Machines. 
latest type. 

Also Pneumatic Jolters, Jolt Squeezers, ete., 
etc. 

All types of Foundry Plant, Air Compres- 
sors, etc., in stock. Low prices. 

Send your inquiries to :— 
S. C. BILSBY, A.M.I.C.E., 
215, Barclay Road, Warley, near Birmingham. 


LEC. Travelling Wharf Crane. All 
motions. Cheap.—A. Morean, 50, Wilkin 
Street, N.W.5. Gul. 1147 


S.C. BILSBY, A.M.1.c.£., A.M.LE.E. 
Carries a large stock of FOUNDRY PLANT 


which, generally, includes :— 


Power and Hand Moulding Machines, Sand 
Mills and Disintegrators, Sand Blast Plants, 
Ladles, Melting Furnaces, Grinding Machines, 
Blowers and Exhaust Fans, Air Compressors, 
etc., etc. 


Also 300 A.C. and D.C. Electric Motors, 4 to 
200 h.p., and Generators, to suit most systems. 

All at low prices. Please send your inquiries 
to :—- 


215, BARCLAY ROAD, WARLEY, 
Nr. Birmingham. 
*Phone : Bearwood 1103. 


WORKS ADDRESS: Crosswells Road (next 
G.W.R. level crossing), Langley, near Birming- 
ham. ’Phone: Broadwell 1359. 


GREAT WESTERN RAILWAY. 
HE Directors of this Company are prepared 
to ieceive Tenders for the supply. fron 
February 1, 1933, of the undermentioned Iron 
and Steel Goods :— 

2.—Helical and Volute Springs. 
3.—Tyres and Rolled-Steel Wheel Centres. 
4.—Steel Axles and Forgings. 
5.—Iron Bars and Plates. 
6.—Steel Plates and Sheets. 
7.—Steel Bars end Blooms. 
8.—Steel Castings (Wheel Centres). 

9.— Do (Miscellaneous). 
11.—Chain. 
12.—Tubes and Fittings (Gas. Steam. Electri: 

Conduit, ete.). 
13.—Weldless Steel Tubes (Steam and H.P.. 
lias. Boiler, ete.). 
14.—Iron Castings, Pipes. ete. 
15.—Galvanised Sheets. 

Specifications and Forms of Tender (upon 
which alone Tenders will be received) may be 
obtained on application to the Stores Superin- 
tendent at Swindon. 

Tenders. addressed to the undersigned and 
marked outside ‘‘ Tender for Iron and Steel.” 
will be received not later than 10 a.m. on 
Tuesday. January 3, 1933. 

The Directors do not bind themselves to 
accept the lowest or any Tender. 

F. R. E. DAVIS, 
Secretary. 
Paddington Station. 
London, W.2. 
December 13, 1932. 


SAND PLANT 


“Rotoil” Oilsand mixer, large size £60 
“* Spermolin paddle-blade Oilsand 

mixer, large size... 
“Herbert Sand disintegrator ... £32 
Macdonald pneumatic sifter 


PNEUMATIC MACHINES 


16" Tabor split pattern ... £30 
18” 18” Tabor split pattern ... £40 
30” x 20” Macdonald jolt rollover... £60 
20” x 16” Macdonald jolt rollover... £40 
AIR COMPRESSORS 
ALL SIZES IN STOCK. 


Every Machine overhauled and retested. 
BUY FROM ME AND SAVE MONEY! 


Avex. HAMMOND, secninery 


Merchant, 


14, AUSTRALIA ROAD, SLOUGH 


MISCELLANEOUS. 


OUNDRY SPRIGS, English, fine cut, now 

further reduced. Please write us for car- 

riage-paid rates, stating quantities —WiILL1AM 
Lrurrep, Cogan Street, Hull. 


\ TANTED, Founders to produce advertisers’ 
Standard Rough Casting with M.S. fit- 
ting, 40,80 lbs. each. Offtake 6,000/10.000 per 
year for delivery London area. Low price chief 
consideration. — Box 306, Offices of THE 
Founpry TrapdE JourNaL. 49. Wellington 
Street. Strand, London, W.C.y2. 


@PRIGS (fine cut) at cut prices; 3 in. to 
‘2 6 in, £11 10s. ton d/d any station 
England, or lls. 6d. cwt., carriage extra. 


Inquiries esteemed. 


Roserts MeraLtturcicaL Company, 
30, Ravenswood Road, Balham, 
London, S.W. 


FOUNDRY SPECIALISTS 


Core Oils, Compounds and Binders, 
Plumbagoes, Parting Powders, etc. 
‘*Puric’’ Fluxes for Cupola work. 
Also for Brass and Bronze. 
SULRON ‘‘X” FLUX for Iron and Steel. 
**INOKULITE” for Iron and Steel 
Refinement. 

**ALSICA’? POWDER for Heads of 
Ingots and Castings. 
Coaldust, Foundry Blackings, Chaplets, 
Studs, Foundry Equipment, etc., etc. 


REFRACTORIES OF EVERY DESCRIPTION. 


British Foundry Units, Ltd. 


Incorporating Foundry Materials and Products 
Dept. of Beecroft and Partners, Ltd. 
Incorporating Foundry Requisites and Chesterfield 
Blacking Works of J. & J. Dyson, Lid. 


RETORT WORKS, CHESTERFIELD. 
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